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COLLAPSE OF THE SOUTH FORK :DAM AND DESTRUC- 
TION OF JOHNSTOWN. 

The general features of the fatal disaster at Johns- 
town, Pa., due to the failure of the South Fork dam, 
by which, in a couple of hours, so many thousand 
lives were lost, were given in our last issue. It was due 
to a very severe storm, which had overtaxed the capa- 
city of the dam. We give in this paper a number of 
illustrations of the localities affected, which willserve to 
make still clearer the ultimate and proximate causes of 
the disaster. The South Fork lake is now extinct ; the 
great crevasse in the dam gives passage to an insignifi- 
cant stream ‘of water that, before reaching it, winds 
through what was once the bottom of the lake. Well 
up on the sides of the valley once filled with the waters 
of the lake are the cottages and club. house of the 
South Fork Hunting and Fishing Club. Before the 


disaster, Mr. John G. Parke, Jr., a civil engineer, was = : === — woe Snes SSS 
directing some work upon a drainage system. designed ; —————— = os : 
to carry the refuse water away from these houses to VIEW OF THE INTERIOR OF THE DAM AFTER THE ACCIDENT. 


the lower side of the dam, in order to prevent the contamination 
of the water.. He had found the water rapidly rising, and went 
up toward the upper end of the lake. There he found the woods 
“boiling full of water,” as he expressed it. An attempt was 
made to strengthen the dam by running a plow along its top 
and throwing earth in against its face. As the rise continued, 
a gang of men were set to work, anda cut-about twenty feet 
wide and three feet deep was excavated on the west side, giving 
a spillway, through which a torrent of water escaped. At the 
other end of the dam the regular spillway, of considerably 
greater dimensions, was also discharging water. Still the lake 
rose, and at 11:30 a. m. Mr. Parke gave up hope of averting an 
. , overflow. He ‘galloped down to South Fork, and sent men off 
to the telegraph office with warnings for Johnstown and the 
other villages. At about one o’clock he reached the dam again, 
and walked over it. About three inches of water was upon it, 
pouring down the outer slope and gradually eating away the 
face. At three o’clock the break began, a piece ten feet in width 
near the center first succumbing. In three-quarters of an hour 
the base of the dam was reached, and the lake was empty. - 
Two of our views show the dam as it appeared a few days after 
the accident, viewed from the interior‘or lake side. Another view 
- shows the lake as it appeared before the accident, with the spill- 
way crossed by bridges. The dam was an embankment'about eight 
hundred feet long and seventy-five feet high, with practically 
equal slopes on each side of about forty-five degrees. The top was 
(Continued on page 390.) 


PRESENT. APPEARANCE: OF SOUTH FORK DAM,—[From sketches made on the spot by special artist of Scr AM.) 
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AMERICAN AND ITALIAN WAR SHIPS. 

No person in the United States baving been found 
with ability sufficient to design and draw plans for 
fast and powerful war ships, the late Secretary of the 
Navy,. Mr. Whitney, bought some plans of an English- 
man, and for them paid alarge sum. 

These were substantial duplicates of the plansof a 
ship previously built in England, and on the lines so 
obtained the American cruiser Charleston has been 
built. In the meantime, and in fact in less time than 
it took our authorities to dicker for old drawings and 
copy a built ship, the Italian government ordered and 
has completed the construction of a new cruiser, on 
new plans, and the new vessel, although smaller than 
the Charleston, is superior in speed and power of ar- 
mament. In fact, the velocity of the Piemonte sur- 
passes our much-bragged-of torpedo boat Vesuvius. 
The latter made 2144 knots per hour; the Piemonte, 
22:03 knots. The Charleston, 3,700 tons, it ishoped may 
reach 19 knots, but probably will not. 

The much-vaunted prowess of our Vesuvius in being 
able, by her superior speed, to choose her position and 
destroy the strongest enemy at her leisure is knocked 
on the head. The new Italian ship can do this little 
job. not the American. Every one of the new ships 
built and those now being built by our government 
can be outsailed and probably overcome if attacked 
singly orin pairs by the Piemonte. It is humiliating 
to confess, but it must be admitted, the United States 
government is at the present time so utterly lacking in 
naval enterprise and knowledge that it cannot build, 
and cannot even order plans from abroad on which to 
build, new ships of the latest and most effective type. 

We givein another column an account of the Pie- 
monte as an example of the latest triumph in naval 
architecture, from which itis tobe hoped our home 
authorities may derive useful instruction. 

—____--o+0+e—_ 
THE NEW MAUSOLEUM. 

‘«The new system for the sanitary disposition of the 
dead in the new mausoleum” was explained in the lec- 
ture room of the Academy of Medicine one evening last 
week, the stereopticon being used to advantage as a 
means of illustration. The dangers of the present sys- 
tem of burial were pictured, and, indeed, if the half of 
what was urged against it is true, it is pernicious in 
the extreme, being; so it would appear, a menace to 
the health of the living, especially those of feeble con- 
stitution or temporarily ailing, a concession to false 
sentiment, a relic of an unscientific and rude age. 

The ‘‘new” mausoleum, the prime feature of the 
project to supplant the cemetery, is not,-in its-more 
important features, at all similar to that erected more 
than three hundred years before the Christian era to 
receive the body of King Mausolus, and from which 
this system of mortuary structures takes its name. 
That was intended for one, as, curiously enough, the 
termination of the name of him whose body was thus 
originally disposed would signify; and save that the 
body was sealed in stone, no further precaution was 
taken against contamination of the air than now ob- 
tains in the ordinary vault. 

The ‘‘ new” mausoleum is designed to contain about 
40,000 bodies, to preserve them, though dead, in fair 
semblance of what once they were, and, best of all, to 
save the ground and its waters, and the air as well, 
from that wholesale contamination which the present 
system is said to breed. It is a remarkable fact that 
our Puritan ancestors, proverbial as they have become 
for sound common sense and reasonable practices in 
all else, selected eminences, more especially hill-tops, 
for their graveyards and cemeteries, the later genera- 
tions following their lead in this as in many other 
things. Thus it is that in New York-we have Trinity 
churchyard on the top of a hill ; even the newer Trinity 


} cemetery on Washington Heights is on an elevation. 


Greenwood. cemetery, in Brooklyn, is on the crown of 
a broad hill. Such situations, it is said, are the very 
worst that could be selected, when the health of the 


136 |liviug is considered, because of the water soaking 


through the ground, there to gather contamination 
and disease and bear it downward for distribution 
among the habitations. 

Desiccation, that is the principle of the new system, 
the fluids and gases of the body, constituting 70 per 
cent of its whole volume and the sole cause of putre- 
faction, being slowly but surely dissipated. ~ The recep- 
tacles, arranged singly and in family groupings and 
chambers, have only two small openings each ; one by 
which the artificially dried air may enter, and another 
to allow of communication with the furnace in’ the 
sub-cellar. The dry air, entering, charges itself in- 
stantly with the vaporized water and gases, passing 
through pipes to the furnace, being there purified by 
fire and then forced outside, with no evidences of cor- 
ruption remaining in it. 

As to the condition which constant currents of dry 
air induce, a photograph was exhibited of a pilgrim 


‘| which some travelers had come upon among the ari 
mountain plains of the Himalayas. Apparently «- 


hausted from lack of water, he had sunk down apon 
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thrown back, his mouth open. For many years, it is 
said, the body of the man had remained thus intact, 

unmistakable - evidences of the fact being at. hand. 

Yet, if the photograph is to be relied upon, there were 
no observable evidences of death save the stiffness of 
the pose, the flaccid give of the muscles. 

In the ‘‘new” mausoleum the advanced scientific 
knowledge of the day will be utilized to-its best; and 
judging from examples that have come down to us 
through the ages and similarly treated, intentionally 
or accidentally, there is reason to believe that the dead 
of the new mausoleum may readily be made to retain 
symmetry of feature and natural expression for centu- 
ries, and remain wholly inoffensive to sight or smell. 

Included in the proposed plan is a system of delicate - 
electrical wires, to be attached to the limbs, where any 
doubt remains as to the actual presence of death; the 
apertures of the receptacles being always open, suffo- 
cation cannot take place, and the slightest movement. 
of the wires will serve to ring a bell in the watch room. 

a 

The Visit of American Engineers to London, 

Our readers, says The Ironmonger of June 1, will 
learn with interest that a party, numbering probably 
220, being members of American societies of civil, min- 
ing, mechanical, and electrical engineers, accompa- 
nied by 50 ladies, are expected to reach Liverpool on or 
about June 5, and London a week later, where they in- 
tend toremain together asa body for afew days. Lo- 
cal committees have been formed at Liverpool and at 
Manchester, where arrangements are in progress for 
the inspection of engineering works on the day, or 
days, that may be spent in those cities, and the Mayor 
of Liverpool has invited the whole party to a conver, 
sazione in the City Hall on the evening of Thursday, 
the 6th. On Friday, the 7th, members of the party 
will be entertained by the London and Northwestern 
Railway Company at Crewe, by the Midland Railway 
Company at Derby, and, in all probability, by the 
Lancaster and Yorkshire Railway Company at Hor. 
wich. The Whitsuntide recess will be spent in tours 
arranged by the London and Northwestern Railway 
Company and by Cook’s agency. On Thursday, the 
18th, the whole of the gentlemen will be entertained 
by the members of the Institution of Civil Engineers 
at dinner, which will take place in the Guildhall of 
the City of. London, by the express sanction of the 
Lord Mayor, Aldermen, and Common Council. On 
the morning of the same day the visitors will be ad- 
mitted to the Houses of Parliament by permission of, 
the Lord Great Chambrlain. Her Majesty the Queen. 
has been graciously pleassd to allow the entire party 
to visit Windsor Castle and its surroundings on Satur: 
day, June 15, and St. James’s Palace, Buckingham 
Palace, and the Royal Mews on Monday, June 17. The 
Archbishop of Canterbury has acceded to a request to 
allow the members of the American enginering socie- 
ties and their friends to be shown over Lambeth Palace 
on Tuesday, June 18. Excursions up and down the 
River Thames will be organized, and various privileges 
will be granted in orderto render the visit a memora- 
ble one. The Institution of Civil Engineers, with 
their well known public spirit and hospitality, are act- 
ively exerting themselves in the matter. 7 


rt 0 
Cave Dwellers Found in Mexico. 

A dispatch from Deming, New Mexico, says: *' Lieu- 
tenant Schwatka has arrived here. His party has 
been successful beyond expectations in their explora- 
tions, and especially in Southern Chihuahua, where 
living cliff and cave dwellers were found in great 
abundance, wild as any of the Mexican tribes at the 
time of Cortez’s conquest. The abodes they live in 
are exactly similar to the old, abandoned cliff dwellings 
of Arizona and New Mexico, about which there has 
been much speculation. It was almost impossible to 
get near them, so wild and timid were they. Upon the 
approach of white people, they flee to their caves by 
notched sticks placed against the face of the cliffs, if 
steep, although they can ascend vertical stone faces if 
there are the slightest crevices for their fingers and 
toes. 

‘These cliff dwellers are sun worshipers, putting 
their new-born children out in the full rays of the sun 
the first day of their lives, and showing many other 
forms of devotion to the great luminary. They are 
usually tall, lean, and well-formed, their skin being a 
blackish red, much nearer the color of the negro than 
the copper-colored Indian of the United States. 

‘“‘Schwatka claims that nothing has heretofore been 
known about these people, except by the half-Indian 
mountain Mexicans, and thinks his investigation will 
-be of immense anthropological and archeological 
value. He estimates the cave and cliff dwellers to be 
from 3,000 to 12,000 in number, armed only with bows, 
arrows, and stone hatchets.” 

0 
A Tex tinfoil.so commonly used to wrap Neufchatel 
cheese, chewing gum, various kinds of candy, and all 
kinds of chewing tobacco, is said to be dangerous on 
account of the lead init. Its use for wrapping articles 


the ground, leaned against a rock, and died; his head” of feed has been forbidden in France. 


JUNE 22, 1889.] 


Srientific American, 


385. 


TIME SIGNALS BY THE MAGNESIUM LIGHT. 
To the Editor of the Scientific American: 

Having recently seen a magnesium flash light used 
for instantaneous photography, it occurred to me that 
the intense light produced could be utilized to advan- 
tage for distributing standard time signals by night. 
I decided to test the principle in a practical manner, 
and have obtained some very satisfactory results. The 
ordinary flash lamp, as made for photographic pur- 
poses, is an alcohol lamp giving a large flame through 
which a charge of magnesium powder is blown by 
means of a rubber bulb held in the hand. On pressing 
the bulb the magnesium is instantly ignited by being 
brought in contact with the alcohol flame. A lamp of 
this kind was fastened to a suitable frame, to which 
was attached a common telegraph sounder. A heavy 
weight was suspended over the bulb of the flash lamp 
in such a manner that it could be instantly released by 
the action of the sounder, thus depressing the bulb 
and firing the magnesium. The apparatus was con- 
nected with the signal circuit of the standard clock 
and a series of experiments was made. By previous 
arrangement the signals were observed by Mr. H. H. 
Clayton, of the Blue Hill Observatory, at a distance of 
twelve miles, and were seen with great distinctness. 
Rough observations showed that the time lost in the 
action of the firing mechanism was less than 0°4s. 
This error was nearly constant, and can be rendered 
practically inappreciable by properly constructed ap- 
paratus, specially designed for the purpose. The flash 
light would have the advantage of being visible to the 
unaided eye at a much greater distance than a time 
ball. 

Being necessarily used in the evening, it would be 
seen by many whose only leisure time is after working 
hours. A flash signal fired from a hill or from the top 
of a high building would be visible in all directions for 
many miles. The cost of the apparatus is very small 
when compared with that of the time ball. I think 
that a system based on the principle which I have 
described will recommend itself to those interested in 
time service matters as cheap and effective. 

WILLARD P. GERRISH. 

Harvard College Observatory, June 8, 1889. 

rt 
The Paris Exhibition. 
[SPECIAL CORRESPONDENCE OF THE SCIENTIFIC AMERICAN | 
Paris, June 1, 1889. 

Some idea of the immensity of the Paris exhibition 
may be gathered from the fact that, notwithstanding 
the five days I have spent in the exhibition since it 
opened, I have not as yet come across the exhibits of 
agricultural machinery. Ata rough guess I should say 
that to walk through the aisles straightahead, without 
turning back, would involve a tramp of at least adozen 
mniles, and one of the difficulties is to know where to 
begin and where to leave off without missing items of 
importance. Resuming, however, my general survey of 
the principal buildings; one cannot fail to be struck 
with the amount of gilding apparent everywhere. The 
interiors of the domes of the buildings are ablaze with 
it, and to judge from the exhibits we may call this the 
gilt year. In the Austria-Hungary section of ceramics, 
glass, etc., which is one of the most charming and 
artistic sections of the whole exhibition, the gilt gives 
a distinguishing tone to the exhibits as a whole, the 
effect being soft and elegant. Refined beauty, indeed, 
seems to pervade this whole section, which casts all 
- its competitors entirely into the shade, and makes the 
visitor feel dissatisfied with them. This effect is ob- 
‘tained without the vulgar glare that usually attends 
the employment of much gold, by means of the pat- 
terns, which are small and intricate, after the East 
Indian style. In the Belgian section, gold again pre- 
dominates, the ground being white and sufficiently 
prominent to give a distinctly whitish character. The 
exhibits of the Pays Bas in this section are somewhat 
Meager, and there is more vacant floor space than 
needs be. There are some excelleut tapestries in the 
Belgian department, but in this part of the exhibition 
a good portion of the space is not yet opened to the 
-public. 

The Australian colonies have a fair exhibit, but not 
any better than they had at the centennial. We find 
here the usual models of huge gold nuggets and 
specimens of the fauna and flora of the colony, with 
some very fine photographs of the great trees, the 
_largest of these photographs measuring about 4 feet 
by 244 feet, and showing a tree 326 feet high. The 
quantity of statuary in the exhibition is very remark- 
able. Indeed, in one side of the quadrangle of the 
grounds inclosed by the main buildings and ending at 
the Eiffel tower, I‘counted 125 statues, a large propor- 
tion being in front and in the neighborhood of the 
refreshment rooms. A great many of these exhibits are 
in an unfinished state. Hence nothing can be said about 
them; but some of those that are appurently finished 
are sadly marred by faulty joints of arms, legs, etc., 
where those members are affixed to the main body. 
Those who: have seenthe Albert memorial in Hyde 
Park will remember to what a painful extent this 
same defect is apparent, and visitors to Paris will not 
fail to observe it upon seeing. the beautifal groups of 


statuary in front of the Grand Opera House. Surely 
there is no great difficulty in remedying so demoraliz- 
ing a blemish. 

As one enters the hall of statuary in the Palais des 
Beaux Arts, the cowp d’eil is very impressive indeed, 
and it is very difficult to define whence the impressive- 
ness arises. No doubt the immense size of the hall with 
nothing but statuary in it has something to do with it, 
as also hasits great height, but be the cause what it 
may, it is a majestic as wellasa beautiful display. The 
galleries of this hall are not a8 yet opened to the public, 
nor indeed are there any exhibits in them, exceptit be 
soine tapestries that hang against. the wall. There 
are in this section about twenty tapestries (mostly of 
the last century and upon biblical subjects), and these 
will form very attractive objects to American visitors. 
In some cases plaster casts are doing service as repre- 
sentatives of masterpieces that could not be moved to 
the exhibition, a case in point being ‘‘La Jeunesse” 
by Antonin Cartes, the original being in the Luxem- 
bourg Museum. Among the prominent statuary, the 
following may be mentioned: A bronze group by A. 
Cain, of a life size rhinoceros and two tigers, the 
former having crashed his horn into the side of one of 
the tigers, which lies on its back with its claws help- 
lessly distended, while the other is vainly trying to bite 
through the mail of the rhinoceros. This is an ex- 
ceedingly effective and fine production, as is also an- 
other exhibit of the same artist, representing an alli- 
gator in the jaws of a lion. : 

There is a full size statue of Mons. Chevreul, that is 
very life like and natural, and a bust of Henry George 
hidden away in a corner. A plaster statue entitled 
‘*Berger and Sylvain,” which belongs to the govern- 
ment, and was in the salon of 1884, is an artistic piece 
of work, but a bad joint in the muscle of the right arm 
is a prominent blemish. Some of the plaster models 
are very large, one I noticed being about 14 feet high 
aud 8 feet wide. The subject is the return of veterans 
from the war. The main figures are two soldiers em- 
bracing each other amid a profusion and confusion of 
warlike implements, with two women drawing together 
with outstretched arms the folds of battle flags whose 
staffs are in the hands of some soldiers beneath ; the 
size as well as the execution of this exhibit make it 
notable. Another exhibit, a woman mourning over a 
tomb, is very effective, and reminds one very forcibly 
of the bronze statue (of similar motif) in Woodlawn 
Cemetery, N. Y. ‘‘Moliere et sa Servante,” from the 
salon of 1886, is also beautifully executed, but the sheet 
of paper Moliere holds in his extended hand is too 
small, so that the servant, instead of looking at it, is 
looking clear overit. The pen Moliere holds in his 
right hand is a veritable quill, coated with plaster, 
part of which has fallen off, exposing the quill—a defect 
which will doubtless be remedied in due course. There 
are several good representations of the ‘‘ femme 
furieux” and of the ‘femme militaire.” 

A notable exhibit in this department is some tinted 
busts and statues by A. Wiezenberg, ‘‘ Rome, 1889.” 
Gibson’s tinted Venus created, it will be remembered, 
quite a stir in the artistic world in 1862, at which date 
it was exhibited in the London Universal Exhibition. 
The effect of the tinting has been somewhat marred 
by a blue vein in the marble, running almost around 
one thigh. Wiezenberg’s exhibits are, however, of a 
very clear, pure marble, and are in some cases so 
slightly tinted that the casual observer does not for 
the moment discover the tinting. The best specimen 
of this exhibit is a life size bust entitled Mapye A. She 
has a faintly tinted bandanna around her head, and 
around its edges are two fine gilt lines. Similar lines 
run around the collar of her bodice. Her eyes are 
very faintly tinted, giving them an exceedingly natural 
appearance, and one has to inspect very closely to dis- 
cover the tinting. The execution of this exhibit is 
very charming, the face not perhaps so beautiful, but 
so expressive, natural, and warm, with an individuality 
that delights the beholder. Undoubtedly this will be 
a general favorite with the public at large. 

The same artist exhibits a life size ‘‘ Germania,” in 
which the hair is plainly and the eyes slightly tinted, 
but the latter not all over, the term ‘“‘ shaded in parts” 
perhaps being a more correct one. A third example is 
‘*Tdeal,” in which the eyes areso plainly tinted that it 
gives the idea somewhat of an artistic trick. Her tiara 
is gilded, and the general effect of the whole is not al- 
together good. A fourth exhibit is ‘‘ Reale,” whose 
hair is very effectively tinted, and the eyes are good at 
a distance. The first named is by far the best, al- 
though only a bust, while the others are full figures. 

Near this group, and one each side of the doorway, 
are two exhibits that are good in their way. Both are 
in terra cotta and by Holden Hertzberg. The best is 
a ‘* Whistling Boy.” The position in which he is placed 
is an exceedinglv happy one, for, being close to the door, 
he looks as though he had just entered it, and was 
taking a general survey of the hall. Hestands with 
both feet apart, his hands in his trousers pockets, his 
back bent slightly in, and the whole pose is of a happy- 
go-lucky yet contemplative style that is very taking. 
It is difficult to conceive that this is an artist’s concep- 
tion, because of the peculiar individuality of the face, 
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‘idea of general untrustworthiness. 


which has a frank, trustworthy expression, combined 
with the acute intelligence that is more often found 
in the good street boy than in the good school boy. 

A companion exhibit on the other side of the same 
doorway represents a boy with the two forefingers of 
his left hand in his vest pocket and his right 
hand in his trousers pocket, while his eyes are partly 
closed and looking sideways. As there is no title 
to this, I presume it is expected to tell its own story, 
but it does not. The attitude would interpret very 
well into ‘‘Can I afford to buy it?” or ‘‘CanI scrape to- 
gether enough money to buy it?” but there is an acute 
eunning in the face, and the strained side look in the 
eyes would rather suggest (outside the position of the 
hands), ‘I’m a-watchin’ of yer.” The nose is sharp, 
the face somewhat lean, and the lips thin, giving an 
The beauty of the 
human form divine is marred in some few instances by 
defects in the coloring of the marble beingso painfully 
marked that tinting the blue blotches would seem not 
only permissible, but decidedly necessary. 

A very ‘effective plaster model represents a large 
gorilla who has seized a female figure, and his right paw 
grips her from the upper rib, round under the arm, 
pressing deeply into the flesh. He is leaning forward 
in an attitude of defiance, ready to do battle for his 
prize, and to spring at an assailant who has shot an 
arrow through the flesh on his left side. The female 
is forcing herself from his embrace with all the life 
that is Jeft in her, her hands being partly buried in the 
flesh of his neck. The strength and ferocity of the 
gorilla is beautifully portrayed in this work, around 
which a group of visitors is always found. The sculp- 
tor (E.. Fremie) was awarded for it a medal of honor at 
the Paris salon. Onemorestriking work of art may be 
noticed before concluding a cursory glance at this hall, 
and it is entitled Lutinerie. Ona lion’s skin reclines 
anude nymph who has partly raised herself on one arm. 
Her right hand is extended, and has by the ear a young 
satyr, who has evidently been caught in the very act of 
trying to take her by surprise. The expression on both 
faces is admirable, the one saying, ‘‘Ah! I’ve just: 
caught you, sir!” the other has two expressions, one. 
showing that his ear is being pulled much harder than: 
he cares to confess, and the other saying, *‘ Let go! It’s 
all right. I know you don’t really mean it.” The sculp- 
tor is Jean de Villeurs. 

The exhibits of painting are arranged in rooms or 
salles, but no seats are as yet provided for them, and 
from the narrowness of the doorways, considerable 
crushing must inevitably occur on days when the at- 
tendance is large. Of course there are some fine 
pictures, a great many fine pictures, in fact, but there 
are also some that are otherwise, among which I should 
place a picture numbered 03 in salle No. 1. Itisa 
female whose dress has an unnatural satiny gloss, 
and is dotted over with vertical splashes of many 
colored paints. Her face is covered with a remarkably 
pronounced yellow that could not possibly be pro- 
duced naturally, nor indeed artificially by any ordinary 
means save by a heavy coating of yellow ocher. The 
splashiness of the dress leads one to suppose that this 
painting is one of that new order of which something 
has been heard in London lately, and of which it has 
been said that, ifyou look at the splashes long enough, 
it breaks on you like a revelation that a beautiful pic- 
ture is emerging from them. I have not tried this pro; 
longed gazing, as a short gaze is quite painful enough. 
In connection with pictures, one cannot altogether 
ignore the matter of picture frames. All very large 
picture frames are of gilt moulding, of course, but in 
the matter of smaller ones, ‘say under three feet, I found 
more artistic frames and a greater variety in New York 
(on my visit last December) than I find here. This may, 
of course, be partly on account of the gilt craze (which 
exists not only in picture frames, but also in mirror 
frames and over mantels, in England), which does not 
seem to have extended to the United States. 


JOSHUA ROSE. © 
a 


DECISIONS RELATING TO PATENTS. ~ 
U. & Circuit Court.—Southern District of New York. 
Youne et al. v. FOERSTER. 


PATENT STONE SAWING MACHINE. 
Cox, J. 


A machine purchased of the complainant, the pa- 
tentee, by the employer of the defendant, was repaired 
and its construction somewhat changed by the de- 
fendant in his capacity as an employe of the purchaser. 
Heid that the purchaser was at liberty to repair and 
improve it within the limits of his contract, and that 
so long as the identity of the machine was not de- 
stroyed, its owner had the right to discard useless parts 
and add new ones which might improve its action. 

One who has a license to use the whole of a machine 
does not become an infringer by the use of a part only. 


ED + 0 - 

To expel mosquitoes, take of gum camphor a piece 
about one-third the size of a hen’s egg, and evaporate 
it by placing it in a tin vessel and holding it overa 
lamp, taking care that it does not ignite. The smoke 
will soon fill the room and expel the mosquitoes, and 
they will not return, even though the windows should 
be left open all night. 
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AN IMPROVED END GATE FOR VEHICLES. 


AN IMPROVED LOCK. 


backward, thus enlarging or diminishing the area of 


_ The illustration herewith represents a wagon end 


board which has been patented by Mr. Theodore B.: 


Burr, of Harlan, Iowa. It is adapted to be firmly 
locked in upright position, readily carried to a hori- 
zontal position over the wagon body for dumping, as 
shown in dotted lines in Fig. 1, or placed in horizontal 
position for use as a scoop, as shown in Fig. 2, with- 
out the dismounting of the driver from the vehicle. A 
transverse plate is attached to the bottom of the body, 
at the end, with a gudgeon at each extremity. Strap 


BURR’S END GATE FOR VEHICLES, 


hinges attached to the end gate have a bearing upon 
the gudgeons, and jointed supporting bars connect the 
body and the end gate, stops on the side boards limit- 
ing the forward and rearward throw of the supporting 
bars, while a hinge on the outer face of the end gate 
has a detachable bearing on the keeper of the trans- 
verse body bar. The jointed supporting bars slide one 
upon the other at their pivotal point, and are pivoted 
at their outer ends to the body and to the end gate. 
When the end gate is to be used as a scoop board, it is 
supported by the fully extended members of the sup- 
porting bars and the end hinges resting upon the gud- 
geons, together with the hinge bearing upon a strap 
plate. To uncover the end of the wagon. body for 
dumping, the supporting bars are thrown upward to 
assume a perpendicular position, and the end gate is 
lifted up.bodily, the hinges disengaging from the body 
plate, when the gate is carried up to the horizontal po- 
sition shown in dotted lines. 
Ss 
AN IMPROVED BOLTING CHEST. 

A bolting chest designed to facilitate the cutting off of 
the product at any desired point in separating the fine 
flour, middlings, etc., is shown in the accompanying 
illustration, and. has been patented by Mr. Hugh 
McEwen, of Tiverton, Ontario, Canada. The reel, cov- 
ered with any desired number of bolt cloth, is attached 
to a central longitudinal shaft journaled in bracket 
bearings in the ends ‘of the frame, one extremity of the 
shaft having ‘a drive pulley. The posts of the frame 
are connected by four.rods, upon whicha cut-off is held 
to slide longitudinally, this cut-off consisting of a rect- 
angular plate with a central opening to receive the 
reel. The covering of the bolt is made of closely woven 
cloth, secured rigidly to the inner faces of the posts, 
and also to the upper edge of the cut-off, whereby two 
compartments are obtained, one at each side of the cut- 
off, while below the lower rods connecting the posts 
the cloth is connected and carried: downward in funnel- 
shape, the lower extremity of each funnel having a 
metal sleeve. The cut-off has one or more set screws 
forholding it in such position along the longitudinal 


McEWEN’S BOLTING ‘CHEST, 


rods as may be desired. The inatenal to be bolted is 
passed into the reel by means of a-suitablechute at the 
front of the machine, the tailings finding their exit 
through a chute at the rear, while the fine flour is 
passed through the reel at the forward ‘end, andthe 
middlings in the second compartment. ' As the ° ‘chop 
7 approaches the center of the reél, and’ the grade: ‘of flour 
becomes more or less coarse, the’ separation desired may 


be. varied by carrying the cut-off either forward or 


the bolt discharging into either one or the other com- 
partment. 


Gaston Plante. - 

The well-known French electrician Gaston Plante 
died suddenly at the age of fifty-four. The principal 
work of Plante’s life, says Industries, was his investi- 
gation into the voltameter, the practical result of which 
was the invention of the storage cell with lead plates. 
Plante experimented upon all conceivable metals and 
combinations of metals to be used for electrodes in volt- 
ameters, and the result of his numerous tests was to 
show,that lead is, all things considered, the best active 
material from a practical point of view, though the 
amount of energy which he found possible to store per 
unit of .weight was greater in the case of some other 
metals. 

Like a true scientist, Plante gave his discoveries to 
the world without having patented his inventions, and 
others have reaped the benefit of hislabors. The im- 
mediate cause which prompted him to undertake the 
long series of investigations was not the desire to find 
a storage battery, because in those days the application 
of dynamos to electric lighting was still unknown; it 
was the desire to study the effects of electric discharges 
of great quantity, which were not attainable with fric- 
tional machines and Leyden jars. The discovery of 
the lead accumulator was, so to speak, a by-product of 
his investigation. He also invented what he called the 
‘*machine rheostatique,” being essentially a commuta- 
tor which, on being turned by a crank, rapidly changed 
the grouping of the secondary cells from parallel to 
series. 

Of late years Plante devoted himself almost exclusive- 
ly to the reproduction of meteorological phenomena in 
the laboratory by electrical effects, and he succeed- 
ed in thus imitating hail, globular lightning, etc. His 


jlatest publication was a small book on this subject, 


and he has also contributed to the exhibition at Paris 
some very interesting apparatus and specimens in 
connection with this work. 
CN 
A BOOT OR SHOE SOLE PROTECTOR. 

The accompanying illustration represents a device for 
protecting the bottoms of 
boots or shoes from being 
soiled when fitting or try- 
ing them onina store. It 
forms the subject of a pat- 
< ent issued to Mr. Louis P. 

> Lang, of Allegheny, Pa. 
The device consists of a 
longitudinally expansible 
and contractible bottom 
cover, made preferably of 
rubber webbing, of a 
length to take in the great- 
er portion of the tread of 
the boot or shoe. Between two thicknesses of this 
elastic material is a metal plate, united intermediately 
of its length to the material, and secured to the front 
end of the material is a wire loop, to be entered be- 
tween the upper and sole, so as not to be seen by the 
person trying on the shoe. Secured to the rear end 
portion of the cover are opposite side uprights, from 
which’ a rubber band is held to stretch around and 
hold the protector on the heel of theshoe. The device 
is adapted for ready application on a shoe being fitted 
without attracting the notice of the customer. 

eo 
Safe Transportation of Sulphuric Acid. 

Herr Bickmann has patented in Germany a process 
for enabling sulphuric acid-for manufacturing purposes 
to be safely transported. He takes advantage of a 
property of certain salts—of which alkaline sulphates 
are representatives—by which they give up their water 
of erystallization when heated and take it up again 
when cool ; and he doesso by mixing the salts in an 
anhydrous condition with a calculated quantity of sul- 
phuric acid. The whole mass becomes granular, or 
may be formed into cakes; and when heated the whole 
liquefies and may be used as.if it were sulphuric acid, 
for the presence of bisulphate of soda does no harm. 

SU 
Physician’s Registers: for the Next Census. 

The’ superintendent af the U. 8. census for 1890, 
Robert P. Porter, earnestly asks the co-operation of the 
medical profession throughout the country in thé per- 


SONY 
LANG’S SOLE PROTECTOR. 


| fection of the mortality and vital statistics for the year 


commencing June1, 1889. Withthis view ‘ physician’s 


registers ” are being: issued to all who ‘can ‘be reached, 


and physicians not: receiving them. are invited to send | - 


to the census office ‘in: Washington therefor, and aid 
the department, by their use, in obteining more. com- 
plete statistics-as to the annual births and deaths. In 
1880, 26,000:such books were filléd: up and returned to 
the census- office, and. nearly all’ of them found useful 
in the way designed. 

: is Gigi lag 


. Myosotis: al pestris; Vietoria, proves ‘to be. 4 pertect 


A lock especially designed for use on freight. car 
doors, wherein the parts are so constructed that the 
hasp may be secured to place by the lock itself, or by 
the ordinary form of padlock, is illustrated herewith, 
and has been patented by Mr. Haller C. Frost, of Farm- 
ington, Cal. The staple is held in place in the lock by 
a nut, and has an outwardly extending flattened head 
with a central aperture adapted to receive the bow of 
a padlock. The main body of the staple is preferably 
round, but it has recesses through its body adapted to 
receive a locking bar mounted above the staple and 
guided by brackets, this locking bar normally holding 
the staple in locked position by means of aspring bear- 


FROST’S LOCK FOR FREIGHT CAR DOORS, 


ing upon the top of the locking bar and secured to the 
lock case. The locking bar has an inclined shoulder 
directly opposite the keyhole, and the key is formed 
with a nose projection and an inclined face, whereby, 
when the key is inserted, the locking bar will be moved 
against the tension of the spring to release the staple, 
as shown in the sectional view, so that the staple may 
be turned to a position to permit the withdrawal of 
the hasp. 


2+ +e 
ELECTRIC LAMP HANGER. 

This device, shown in the accompanying illustration, 
invented and patented by Mr. John Bucksey, of 
No. 701 Sparks Street, Ottawa, Canada, is simple 
and efficient in operation, elegant in appearance, 
and designed to save considerable labor in taking 
care of electric street lamps and expense for 
broken globes. The iron arm carrying the lamp 
is forked and is hinged to each side of the main 
post. The electric wires lead from insulators:at head 
of post to insulators at the place of the hinge, and 
thence along the arm to the lamp, thus allowing the 
lamp to beraised or lowered without tension or slacken-' 
ing of the wires and permitting it also, if desired, to be 
raised, lowered, or locked in any position without be- 
ing extinguished. ‘Io lower thelampn for cleaning, etc., 
the operator unlocks the box containing windlass at 
the foot of the post, inserts a crank and unwinds the 
drum, on which turns an endless cable. The lamp is 
thus lowered to position shown in the illustration, 
within easy reach of the operator, doing away with the 
necessity for climbing. The lamp being cleaned, etc., 
is once more raised into position, the crank is with- 
drawn, the door locked, and the operator goes on to 
the-next lamp without loss of time. The drum or 
windlass operating the cable is simple and powerful in 
action, raising and lowering the lamp with ease, with- 
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BUCKSEY'S ELECTRIC LAMP HANGER. 


out jerking, and preserves a perfect up and down ten- 
sion on the: lamp-holding arm at all times. Lateral 
rigidity is insured -by the arm being divided and hing- 
ing to each side-of the post. . With a 12 foot arm hinged 
19 feet from the foot of:the post, the lamp can be raised 
to a height of 30 feet from the ground, and cannot be 
tainpered with in any way. This mechanism, as will 


border plant in ‘this latitude, hardy:without: protection | be seen from cut, works: equally well with the wires 


and conly multiplied by division or r trom seed. 
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A “FAULT” IN AN OCEAN CABLE. 

The value of laying ocean cables containing two 
cores was shown during the violentstorm of November 
25, 1888, when a fishing schooner about 26 miles from 
Gloucester, Mass., dragged her anchor for some dis- 
tance until at last she hooked the Rockport cable of 
the Commercial Cable Company’s system, riding to it 
for about forty-eight hours and producing the fault 
shown in the illustration. It was found when picking 
up the cable during the repair that 
she had dragged along it for some 400 
yards, tearing off the outer covering 
of jute and compound, also one of the 
armor wires, rolling it up into a tan- 
gled mass and at last driving the end 
of the steel armor wire between the 
sheathing of the cable and through 
one of the cores, but leaving the other 
absolutely intact. With a single core 
cable of the ordinary type communica- 
tion would have been interrupted until 
repairs were effected ; but in this case, 
by means of the uninjured core, traffic 
was passing continuously with the exception of a few 
hours, during which the repair steamer had the cable 
cut in order to remove the fault. Considering the 
extreme violence of the gale and the large size of the 
vessel, it is surprising that the cable did not part. . 

The repair was made by the steamship Pouyer-Quer- 
tier, which was chartered for the purpose, as she was 
the only available cable steamer on this side of the 
Atlantic. Capt. 8S. Fossard, who commanded the 
steamer, showed such great skill in maneuvering her 
that although two and a half miles of cable was picked 
up and relaid across a tideway of four knots per hour, 
it was found, on completion of the repair, that the 
cable was only lengthened by a few yards. 

The electrical department on board was in charge of 
Mr. Chas. Cuttriss, the company’s electrician. 

This remarkable ‘fault ” has now been placed on ex- 
hibition at the Paris exposition. 

We are indebted to the Electrical World for the cut 
and description. 

EPO or 
ASPIRATORS FOR LABORATORY USE. 
BY GEO. M. HOPKINS. 

Wherever a head of water of ten feet or more is avail- 
able, an aspirator is by far the most convenient instru- 
ment for producing a vacuum for filtration and frac- 
tional distillation. It is also adapted to a wide range 
of physical experiments. 

Besides the advantage of convenience and compact- 
ness the aspirator has the further advantage over piston 
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Fig. 6—PLATE AND RE- 
CEIVER FOR ASPIRATOR: 


Fig. 3—-METAL ASPIRATOR. 


air pumps in the matter of cost. They may Be had at 
prices varying from $1.50 to $4 or $5. 

Two kinds are in general use—one of glass, iowa as 
Bunsen’s filter pump, and shown in Figs. 1-and 2; the 
other of brass, shown in Figs. 3, 4,-and‘5. 

The glass aspirator can be purchased of almost any 
dealer in druggists’ sun- 
dries or chemical glass- 
ware. Any expert glass 
blower can make it ina 
short time. 

This instrument con- 
sists of an elongated 
bulb terminating in a 
crooked. tu be at the 
bottom and having a 
tapering nozzle inserted 
in the top and welded. 
The lower end of the 
nozzle is located directly 
opposite and near the 
crooked discharge tube. 
Aside tube is connected 
with the bulb at a point 
near the junction of the 
nozzle and bulb. 

_ This aspirator is used 
in the manner indicated HN 
in Fig. 2, ¢.¢., the up- Sh 
ward extension of the | 


nozzle is connected with a tap by.a short piece of rub- 
ber tubing, and the side tube is connected by a piece 
of rubber. tubing, with the vessel to be exhausted. 
When the water is allowed to flow through the aspira- 


tor, it leaps across the space between the nozzle and |- 


discharge tube and carries with it the air from the 
bulb, which is continually: replaced by air from the 
vessel being exhausted. 

It is necessary to securely fasten the ends of the rub- 


A “FAULT” IN AN OCEAN CABLE. 


ber tube connected with the tap or the water pres- 
sure may force it off, thus causing the breaking of 
the instrument. To secure the best effects with this 
pump, it is necessary to connect a vertical tube 25 to 30 
feet long with the discharge end of the pump. 

The metallic aspirator shown in Figs. 3, 4, and 5 is 
of course free from all danger of being broken in use, 
and it has other qualities which render it superior to 
the glass instrument, one of which is a much higher 
efficiency, another is its ability to retain the vacuum 
should the flow of water be accidentally or purposely 
discontinued. It can be screwed directly on the water 
tap, and needs no additional pipe to cause it to work 


-|up to its full capacity ;.and where a head of water is 


not available, it may be inserted in a siphon having a 
vertical height of ten feet or more. 

This instrument is made by Mr. E. C. Chapman, of 
Brooklyn, N. Y. Like all instruments of its class, it is 
based on the principle of the Giffard injector. Its 
great perfection, however, is due to Mr. C. J. Lawler 
and to its manufacturer. The construction of the as- 
pirator is shown in section in Fig. 3. The water enters 
at A, asindicated by the arrow. The air enters at B, 
and both air and water are discharged at C. The 
water in going through the contracted. passage forms a 
vacuum at the narrower part into which the air enters. 
The starting of the instrument ‘is facilitated by a dia- 
phragm which half closes the discharge: tube. The 
water is prevented from entering-the air pipe by a 
small check valve shown in the interior of thé lateral 
tube. Much of the efficiency of this instrument is due 
to the accuracy with which the contracted p&ssage is 
formed. A slight change in the shape of this passage 
seriously affects the results. 

The vacuum produced by this aspirator is equal to 
that of the mercurial barometer, less the tension of 
aqueousvapor. That is to say, when the barometer 
is at 80 inches, the vacuum produced by the aspirator 
will be about 2914 inches. Such a vacuum can be pro- 
duced by water under a pressure of five and one-half 
pounds. 

In Fig. 4 is shown the aspirator applied to a Geiss- 
ler tube. It quickly exhausts an 8 inch tube, so that 
the discharge of an induction coil will readily pass 
through. . By placing a tee in the connecting pipe, the 
Geissler tube can be filled with different gases. Each 
‘will exhibit its peculiar color as thespark passes. The 
vacuum is not high enough for a perfected Geissler 
tube, but it is sufficient for the greater part of vacuum 
experiments. The aspirator can be arranged to produce 
a continuous blast sufficient for the operation of a 
blowpipe, and for. other uses requiring a moderate 
amount of air or gas under pressure. 

The method of accomplishing this is illustrated in 
Fig. 5. The instrument is arranged to discharge into 
a bottle or other vessel having an overflow, and the 


WN 


SU 


ii AAA 
Fig. 4. EXHAUSTING. GEISSLER TUBE, 


AMA AANA AMAIA 


© 1889 SCIENTIFIC AMERICAN, INC. 


- Fig. 1.—BUNSEN FILTER PUMP,—Fig. 2. 


air for the blast is taken out through the angled tube 
inserted in the stopper of the bottle. The amount of 
air pressure is regulated by the water pressure and the 
height of the overflow pipe. 

For many vacuum experiments a plate provided 
with a central aperture, and having a tube extending 
from the aperture to the edge of the plate, will be 
found useful. The tube is provided witha suitable 
valve, which closes communication with the aspirator, 
and which also serves to admit air, 
when required, to the receiver fitted to 
the plate. This plate and various ac- 
cessories are like the plate and acces- 
sories of a piston air pump. Commu- 
nication is established. between the 
tube of.the plate and the aspirator. by 
means of a pure rubber tube which is 
practically air. tight. 

; ee 
New Metals. 

According to the Chemiker Zeitung 
(Coethen), at the last sitting of the 
Russian Mineralogical Society, K. D. 
Chrustschoff demonstrated the existence of a new 
metal which he has just discovered, and to which ‘he 
gives the name russium. It approximates closely to 
thorium, and is one of the bodies whose existence was 
foreseen by Prof. Mendelejeff. We learnalso that Dr. 
Kruss has named the metal which he has detected 
along with nickel and cobalt, gnomium. 

ee 
Not Bad Advice. 

Mr. Mechanic, if your mind runs to the invention of 
“ small things,” as they are 6ften called in unwise con- 
tempt, you may hit upon a ‘“‘big bonanza.” Westing- 
house has made $20,000,000 out of theair brake. -It 
was called at first a “small thing,” using air in that 
way, but it has panned out well. Other ‘‘ small things ” 
have rewarded mechanics well. The lead pencil rub- 
ber tip cleared its inventor $100,000 ; the metal rivet or 
eyelet for miners’ coat and trousers pockets brought 
its inventor a fortune; boot and shoe heel and sole 
plates of metal cleared $1,250,000 ; the glass bell invert- 
ed over lamps and gas jets cleared a fortune ; the sim- 
ple plan of fastening powdered emery on cloth made a 
fortune ; the roller skate cleared $1,000,000 before the 
craze died out; the gimlet ‘screw realized millions; 
copper tips for shoes netted millions; thesimple needle 


Fig. 5.—BLAST PRODUCED BY THE ASPIRATOR. 


threader netted $10,000 a year; toys and playthings 
have cleared. thousands ;. the ball with the rubber 
string brought an income of $50,000 a year ; the ‘‘ Dane- 
ing Jim Crow” netted $75,000 a year; Pharaoh’s ser- 
pents cleared $50,000; the “wheel of life” cleared 
$50,000 ; the chameleon top cleared a fortune ; the ‘‘ Pigs 
in Clover”. puzzle. has 
within one year madeits 
inventor a fortune ; the 
pencil sharpener clear- 
edafortune. Hundreds 
of ‘‘small things” have 
turned out well. If you 
have an idea, bring it 
out and let the busy and 
inquisitive world see it. 
The mechanics who 
have been enriched by 
little inventions far ex- 
ceed in number those 
who have reaped fame 
and fortune .by great 
inventions. Put on your 
thinking cap, Mr. Me- 
chanic, and dive into 
the world of possibili- 
ties: The fortune is 
there if you only know. 
how to. find it.—The 
Iron Industry Gazette. 
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The New Steel Steamer Puritan. 

The new and magnificent passenger steamer Puritan, 
the latest and finest example of American marine archi- 
tecture, went on her first public trial trip, down New 
York harbor, on the 13th of June. The trip was a great 
success. She belongs to the Fall River line. 

The model and general plans were designed by Mr. 
Geo. Pierce, Supervisor of Steamers of the Old Colony 
Steamboat Company;; the details of steel hull, etc., by 
Mr. Edward Faron, of the Delaware River Ship and 

‘Engine Building Company. The hull was built at 
Chester, Pa. 

Her prineipal dimensions are as follows : Length over 
all, 420 feet ; length on the water line, 404 feet; width 
of hull, 52 feet ; extreme breadth over guards, 91 feet; 
depth of hull amidships, 21 feet 6 inches; height of 
dome from base line, 63 feet; whole depth, from base 
line to top of house over the engine, 70 feet. Her total 
displacement, ready for a trip, is 4,150 tons, and her 
gross tonnage, 4,650 tons. ; 

The Puritan is fireproof and unsinkable. She has a 
double hull, is divided into 59 watertight compart- 
ments, 52 between the hulls and 7 by athwartship bulk- 
heads. Her decks are of steel, wood covered. Her 
masts are of steel, and hollow, to serve as ventilators, 
and are 22 inches in diameter. 

Her wheels are of steel, 35 feet in diameter outside the 
buckets. The buckets are 14 feet long and 5 feet wide ; 
each bucket of steel, seven-eighths inch thick, and 
weighing 2,800 ponnds, without rocking arms and 
brackets attached. The total weight of each wheel is 
100 tons. The two together are in the nature of enor- 
mous flywheels for the machinery. The wheels are of 
the kind known as “ feathering,” and the engine will 
drive them at the rate of 24 revolutions a minute. 

Her rudder is 14 feet 6 inches fore and aft, average 

height 13 feet, whole length of stock 18 feet. It is 
made of steel, filled with wood between the plates, and 
weighs nearly 30,000 pounds. 
. Of her machinery, boilers, etc., Messrs. W. & A. 
Fletcher & Co. (North River Iron Works) were the 
builders, and they were also the contractors for the 
building and completion of the ship in every part. 

The Puritan has a compound, vertical beam, surface 

- condensing engine of 7,500 horse power. The high- 
pressure cylinder is 75 inches in diameter and 9 feet 
‘stroke of piston.. The low-pressure cylinder is 110 inches 
in diameter and 14 feet stroke of piston. A horse and 
wagon could be driven through this cylinder if laid on 
its side. The surface condenser has 15,000 square feet 
of cooling surface and weighs 53 tons. Of condenser 
tubes of brass there are 1414 miles in the Puritan. Her 
working beam ‘is the largest ever made, being 34 feetin 
length from center to center, 17 feet wide, and weighing 
42 tons. When it isconsidered that the section of beam 
strap measures 916x1114 inches, one may get an idea of 
the enormous strain and the strength of resistance of 
this beam. The main center of the beam is 19 inches in 
diameter in bearing. The shafts are 27 inches in diame- 
ter in main bearing and 30 inches in gunwale bearing, 
and are the largest ever made in this. country. They 
‘weigh 40 tons each. The cranks weigh 9 tons each. 
The crank pin is enormous, the bearing being 19 inches 
in diameter and 22 inches long. : 

The ponderous machinery of the Puritan is handled 
by a small supplementary engine. The gallows frame 
is of heavy steel plate, and by its angles easily supports 
the enormous working beam. 

She has eight steel boilers of the Redfield return 
tubular type, and the maximum working pressure is 
110 lb. to the squareinch. Six of these boilers are 18 
feet 1 inch in width and’ 15 feet 2 inches long; the 
other two are 10 feet wide and 14 feet long. Each of 
the wide boilers has two shells; the narrow. boilers 
have one each, 7 feet 8 inches in diameter. The boilers 
contain 850 square feet of grate surface and 26,000 
square feet of heating surface. The products of com- 
bustion pass through two superheaters, 8 feet 10 inches 
inside diameter and 12 feet 4inches outside diameter 
by 12 feet high ; thence into two smokestacks, the top 
of each being 101 feet 1 inch from.thekeel. The fire 
room is 78X12 feet. There is a donkey boiler on the 
iain deck for auxiliary purposes. Her steam steering 
apparatus has engine of two cylinders, each 24 inches 
diameter, 18 inches in stroke ; this engine alone is pow- 
erful enough for a big tug boat. 

There are two centrifugal circulating pumps, each 
capable of throwing 10,000 gallons per minute. Be- 
sides these there are three other large pumps, with a 
combined capacity of 2,000 gallons per minute. Novel 
features are the three steam capstans, one forward and 
one on each quarter, to. be used in docking the boat ; 
each capstan has a double cylinder engine, each cylin- 
der 12 inches in diameter and 14 inches stroke. She 
has two Sturtevant blowers, furnishing fresh air for 
fire room, each capable of 50,000 feet per minute. . She 
will burn about 120 tons of coal on the trip from New 
York to Fall River and back. 

' The hurricane or extreme upper deck is‘open for pas- 
sengers, and has a promenade entirely-atound ite outer 
edge. On the saloon deck there is a continnoas prome- 
nade entirely around its area, outside the wheels, The 

_outer.promenade space of the hurricane deck is 10 feet 


wide and 42 feet above the water-line. From this deck 
the most magnificent outlooks are afforded. 

The dining saloon is 108 feet 4 inches in length, by 30 
feet in width, and 12 feet in height. f 

From stem to stern, and in every nook and corner of 
the ship, the electric wire is to be found. In all, there 
are twelve miles of this wire, and, including annuncia- 
tors, fire alarm, etc., there are twenty miles of wire on 
the ship, and twelve thousand feet of steam pipe. 
There are capacious gangways, grand and imposing 
staircases, heavy with brass and mahogany, lofty cor- 
nices, and ceilings supported by tasteful pilasters, the 
tapering columns of which, in relief, flank exquisitely 
tinted paneling throughout the length of her grand 
and minor saloons. And over all this artistic work 
and exuberant coloring, the incandescent electric 
light sheds its soft rays. Every convenience known to 
civilization, and which can contribute to the ease and 
comfort of the traveler on land or when afloat, is in- 
cluded in the internal arrangements of this floating 
caravansary. The artistic and luxuriant sense of the 
beholder is also abundantly appealed to. 

The electric light plant of the Puritan is the most 
perfect of its kind, and its kind is of the best known. 
The system used is the Edison incandescent lighting, 
and it is furnished by the Edison United Manufactur- 
ing Company. The currents are generated by four 
dynamos of special type and construction, each having 
a capacity of four hundred lights, or a total of 1,600 
lights as a safety load, but capable of maintaining 
1,850 lights if required. The dynamos are located in 
the forward part of the boat, under the officers’ 
eabin. : 

They are connected in pairs, the motor being supplied 
by two Armington & Sims special double engines of 
fifty horse power each, two of the dynamos being con- 
nected with each engine, and the two connected with 
each other by direct shafts, so that one or both dyna- 
mos can be used at will. The intention has been to 
make this the most perfect installation ever con- 
structed, the test being higher than ever before re- 
quired or given by any electric company. 

For fire fighting, the Puritan is equipped with the 
most thorough and complete apparatus, including 
steam and hand pumps, extinguishers, tools, etc. There 
are fifty connections to the steam pumps, in different 
parts of the boat, for fire purposes exclusively. She 
has three hand pumps, and these are of unusual size. 
She has eight Harkness fire extinguishers, and carries 
175 fire pails and 36 axes distributed through the ship 
at convenient points. 

The life-saving service and appliances of the Puritan 
are also of the best approved establishment and effect- 
iveness. As is the case of all the boats of the Fall River 
line, the life-saving crew is appointed with sole refer- 
ence to this service, and all its drill and occupation are 
in the way of perfecting methods in this department. 

As an adjunct of the life-saving service, and for use 
in case the whole ship’s company should be threatened, 
the Puritan carries a dozen 26 foot life-boats, 12 life- 
rafts, and 1,400 life-preservers. 

The ornamentation of the Puritan has been in charge 
of Mr. Frank Hill Smith, of Boston, and to him are due 
the artistic effects in design and finish that this ship 
presents. Thedetails of architecture, ornament, paint- 
ing, etc., have been worked out and applied by. him. 

From floor to dome of the saloon deck every foot of 
surface of the walls, galleries, and ceilings presents a 
marvel of decorative finish, artisticin style and design, 
exquisitely tasteful in coloring, and blending the finest 
ornamental effects in rich succession. 


8 
The Italian Cruiser Piemonte, 


In the latter part of 1884 the performance of the 
Chilian cruiser Esmeralda, constructed by Sir W. G. 
Armstrong, Mitchell & Co., attraction general atten- 
tion, She was a vessel of 3,000 tons displacement, car- 
ried as armament two 25 ton guns, six 6 in. guns, and a 
number of Hotchkiss and Gatling guns, and she at- 
tained the then unprecedented speed of 1814 knots. 
Her steam trials were attended by Mr. George Rendel, 
by whom she had been designed, but who had recently 
severed his connection with Sir W. G. Armstrong, 
Mitchell & Co., and had become a civil lord of the Ad- 
miralty, by Admiral Brandreth (Controller of the 
Navy), and Admiral Sir Frederick Richards, who also 
were members of the Board of Admiralty ; by Captain 
Hopkins (Director of Naval Ordnance), and by several 
members of the constructive and engineering staff of 
the Admiralty. Since this period numerous vessels of 
the class have been added to our own and other navies, 
and great advances have been made, but none com- 
parable with that,now achieved in the Italian cruiser 
Piemonte, also constructed by Sir W. G. Armstrong, 
Mitchell & Co. This vessel. was described a few weeks 
back at the meetings of the Institution of Naval Archi 
tects by her designer, Mr. P. Watts, and the bulk of 
his paper and the discussion which took place thereon 
were published in our isgue of April 26. When this 
paper was, read, however, thé steam trials had not 
been completed, and the results given were based upon 
asingle preliminary run, at which the full .power of 
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the machinery. had not been developed. The official 
trials have now been completed, and the results are 
before us. During a natural draught trial of four 
hours’ duration, a mean speed of 20°4 knots was at-" 
tained with about 7,000 indicated horse power; and 
during a forced draught trial of one and one-half 
hours’ duration, a measured mile speed of 22°3 knots 
was attained with a mean power of 12,700 horses, the 
maximum power which was maintained for a consider- 
able time exceeding 13,000 horse power. The displace- 
ment of this vessel is only 2,500 tons, yet she carries 
six 6 in. quick-firing guns, six 4% in. quick-firing guns, 
and alarge number of smaller guns. She is protected 
by a strong armor deck with sloping sides, and she has - 
attained a greater speed than that contemplated in 
the Blenheim. 

At the present moment. she is by a great deal 
the fastest cruiser afloat. She is, we believe, two 
knots faster than any of the cruisers built by our 
own Admiralty. Moreover, she is specially designed 
for steaming with open stokeholds, and she can attain 
a speed of 201g knots with natural draught, or with a 
pressure in the stokeholds not exceeding half an inch 
of water, the pressure allowed by the Admiralty for 
developing the draught when the wind is not suffi- 
ciently favorable for the purpose ; 2014 knots may be 
regarded as her ocean-going speed. , 

The great importance of this high performance with 
natural draught will be understood by those conver- 
sant with the effect of forced draught upon ordinary 
marine boilers, and will be fully appreciated when it 
is remembered that the Admiralty in a recently issued 
circular directs that forced draught appliances are 
not to be used at: their full power, or, in other words, 
with above 44 inch of pressure, except in circumstances 
of emergency, and then only for short periods when 


the maintenance of the highest possible speed for three 


or four hours may be of great advantage. The Pie- 
monte can steam continuously across the ocean a knot 
faster than any of the Admiralty cruisers can steam 
with forced draught, which they can only maintain on 
an emergency for three or four hours. 

The armor deck of the Piemonte has sloping sides 3 
inches thick, as in the Admiralty cruisers ; upon these 
coal can be carried, and in this condition it is claimed 
that the deck is proof against the attack of modern 
shell guns up to guns of 6 inches caliber. 

This ship is the first to be fitted with new quick-fir. 
ing guns. Speaking of her armament on a recent oc 
easion, Lord Armstrong said, ‘‘ She will be capable of 
discharging against an adversary, in a given time, 
twice the weight of shot and shell that could be fired 
by the largest war vessel now afloat, not excluding the 
leviathan battle ships of five or six times her size, 
whieh could ill withstand the torrent of shell which 
the Piemonte could pour into the large unarmored por- 
tions of their structure.” 

The machinery of the Piemonte is wholly below the 
water line ; it has been constructed by Messrs. Hum- 
phrys, Tennant, and Co., Deptford. There are two 
sets of vertical triple expansion engines, in each of 
which there are two low pressure cylinders, so that 
there are in each four cranks operated upon. Ample 
distilling apparatus is provided for making fresh water 
for the boilers. At full speed with forced draught, al- 
though the enormous power of 13,000 horses is devel- 
oped, the vibration at the extreme after end of the 
ship never exceeds 12 inches in amplitude. 

The vessel can carry 600 tons of coal, which will en- 
able her to steam at full speed a distance of 1,950 knots, 
but she will be able to maintain a cruising speed of 
from 10 to 12 knots for from 50 to 50 days, during which 
she could cover a distance of 13,500 knots. 

Special arrangements have been made for securing 
good turning power in the ship, a large balance rud- 
der is provided, and much of the after deadwood is re- 
moved, and at the trials made it was shown that the 
ship could maneuver exceedingly well, completing a 
circle of 508 yards in 8 minutes 24 seconds. 

Lord Armstrong, probably the strongest:advocate for 
the construction of this type of vessel, has enumerated 
as their chief features, ‘‘ Great speed and nimbleness 
of movement combined with great offensive power,” 
and ‘‘ little or no side armor, but otherwise constructed 
to minimize the effect of projectiles,” and in the Pie- 
monte all of these features have been secured in the 
very highest degree, and there can be no question 
that for her size she is the most formidable cruiser 
afloat. We are very glad she has fallen into the hands 
of such a friendly government as that of Italy.—Hngi- 
neering. 

0 
Does Heating Milk Affect the Quality or Quantity 
of Butter? 

Experimental studies of this question at Cornell 


| University show the following results: First, that there 


is a loss of butter when the milk is allowed to cool much 
below the normal heat of the cow before being put in 
the creamer ; second, that while there may not be any 
very great increase of butter when the milk is heated, 
there is no risk of injuring the quality of the butter by — 
incorporating an excess-of casein, even when the milk 
is heated as high as 135 degrees. 
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Sorrespondence. 


A Correction as to Earth Theories. 
To the Editor of the Scientific American: 

If the reviewer who, on page 344 of the issue of June 
1, 1889, of the SCIENTIFIC AMERICAN, noticed an article 
by Prof. Joseph F. James (not Jones), will again read 
the article he noticed, he will find that the Professor 
does not assume “ the earth to bea hollow sphere” and 
so on, but that he is quoting from some.one else who 
doesthe assuming. The Professor does not desire to 
be credited with any such sort of scientific knowledge. 
He leaves that to others who speculate upon the sub- 
ject. Suffice it to say, he does not believe in the crude 
theories he has noticed. JOSEPH F. JAMES. 

Washington, D. C. 


Novel Experiments on Light and Electricity. 

The following is from the London Electrician: ‘* An 
experiment described by M. J. Borgman has an im- 
portant bearing upon the explanation of the remark- 
able discovery of M. Hallwachs, in which a beam of 
light seems to act asa conductor for an electric current. 
The latter experiment consisted in placing a piece of 
metallic gauze parallel with, but insulated from, a 
second sheet of metal. The first is connected with the 
positive, the second with the negative, pole of a battery, 
and in one of the leads a delicate galvanometer is 
placed. If, now, a beam of light be made to pass 
through the gauze, and to fall on the plate behind, a 
current is set up in the circuit, and continues to flow 
as long as the illumination is maintained. It has, 
woreover, been shown that the action is due to the 
ultra-violet waves. Now, M. Borgman wanted to as- 
certain whether or not the effect was instantaneous; 
that is to say, whether the commencement and the 
cessation of the current was or was not simultaneous 
with that of the illumination. M. Borgman probably 
reasoned that, if the beam acted in some sense as a 
conductor of the current, the effect must be instanta- 
neous; while, if the phenomenon resulted from some 
secondary action, it would probably go on increasing 
up to a certain point with the duration of the illumina- 
tion, and it would also probably coutinue for a time 
after the light had been cut off. His method of 
making the test was equally simple and ingenious. 
The light was interrupted at rapid intervals by 
means of a rotating disk with holes or slits, and he 
placed a telephone in circuit with the battery. It is, 
then, obvious that, if the effect is instantaneous, the 
telephone will -produce a.note corresponding in pitch 

- to the velocity of the disk ; if otherwise, there will be 
silence. There was silence. A make and break in any 
other part of the.circuit could be heard, but not in the 
beam of light : hence we must seek for some secondary 
action on the surface of the plates to explain M. Hall- 
wach’s experiments.” 

— en 0 
Lead Poisoning. 

At ameeting of the Practitioners’ Society of New 
York, Dr. Kinnicutt, the president, reported two cases 
of lead poisoning occurring from an unusual source. 
The first patient was admitted to St. Luke’s Hospital, 
suffering from lead colic and “ wrist-drop.” He had 
been employed as a florist; and on investigation by 
Dr. Vaughan, the house physician, it was found that he 
had been in the habit of biting off the ends of the tin- 
foil used as wrappers for hand bouquets. The tinfoil 
used for this purpose contained as much as &0 per cent 
of lead. There was no history of other sources of lead 
poisoning. The second patient was admitted to the 
hospital, suffering from lead colic, and presenting a 
typical blue gum line. He had been in the habit, for 
several weeks, of drinking beer from bottles which, he 
said, were cleaned by his emplcyer with lead shot. 
Dr. R. F. Weir recalled the fact that several cases of 
lead poisoning, some years ago, had been traced to the 
use of a popular brand of chewing tobacco which was 
wrapped in tinfoil. Dr. Dana referred to some cases 
of poisoning which had been traced to the consump- 
tion of certain beverages coming in bottles with so- 
called patent stoppers. He said that he had recently 
had two Chinese patients in the hospital service, both 
of whom were suffering from lead poisoning. He was 
unable to trace the source of the poisoning.—Secience. 

t+ 80 
New Steel Process, 

The Redemann-Tilford steel processis understood to 
consist of a bath with glycerine as the basis, This bath 
changes the whole structure of the metal submitted to 
it, and increases its ductile and tensile strength far be- 
yond any record that has yet been established by either 
private or governmental test. 

When it is stated that the very finest and strongest 
grade of steel, much better than any now in use, can be 
made by this process at little more than the cost of 
crude Bessemer steel, the value of the discovery may be 
understood. Thus far, in making experiments, every 
eharacter of tool and steel goods has been worked with, 
and the process has been successfully used upon all.— 
Manufucturers’ Record. . : 
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Clark University, Worcester, Mass. 

This new and magnificent institution of learning will 
open its doors and begin its grand career of usefulness 
in October next. Applications of students for entrance 
are now being received. 

Clark University was founded by the munificence of 
a native of Worcester County, Jonas G. Clark, Esq., 
whose plans, conceived more than twenty years ago, 
have gradually grown with his fortune. His affairs 
have-been so arranged as to allow long intervals for 
travel and study. During eight years thus spent, the 
leading foreign institutions of learning, old and new, 
were visited and their records gathered and read. 
These studies centered about the means by which the 
highest culture of one generation is best transmitted 
to the ablest youths of the next, and especially about 
the external conditions most favorable for increasing 
the sum of human knowledge. To theimprovement of 
these means and the enlargement of these conditions, 
the new university will be devoted. His pecuniary en- 
dowments to the institution rise to several millions of 
dollars. 

It is the strong and express desire of the founder that 
the highest possible academic standards he here forever 
maintained; that special opportunities and induce- 
ments be offered to research ; that to this end the in- 
structors be not overburdened with teaching or exam- 
inations ; that all available experience, both of older 
countries and our own, be freely utilized, and that new 
measures, and even innovations, if really helpful to the 
highest needs of modern science and culture, be noless 
freely adopted ; in fine, that the great opportunities of 
a new foundation in this land and age be diligently ex- 
plored and improved. 

Prof. G. Stanley Hall, formerly of Johns Hopkins Uni- 
versity, is the president. He is one of the ablest of 
scientific men. 

The corps of professors and instructors is large, and 
embraces many prominent men of talent of the highest 
order. Every department will be made as complete 
and effective as possible. 

The organization of all departments will be gradual, 
and the foundation period of the university will cover 
sole years. 

Apparatus is being extensively ordered of the best 
makers in this country and in Europe, chiefly from 
those who devote themselves to the special class of ap- 
paratus in which they excel. 

The university is situated in Worcester, the third city 
of New England in size, with 80,000 inhabitants. It is 
one hour westward from Boston by rail, and five hours 
from New York City. Central among the best New 
England colleges, the location is most favorably chosen 
for attempting the next step in the higher university 
development of the country. . 

Worcester.is also the seat of the following institutions 
of an educational character : 

The American Antiquarian Society, an institution 
of national character and repute, organized in 1812, 
with a library of 85,000 volumes, possessing funds and 
collections, and issuing publications of its own. 

The Worcester Free Public Library, containing about 
75,000 volumes and receiving about 250 periodicals. 

The Worcester Polytechnical Institute, incorporated 
in 1865, with three large and well appointed buildings, 
fifteen instructors, and a three years’ course mainly in 
the sciences and their application to the practical arts. 

The Worcester Lyceum and Natural History Asso- 
ciation, incorporated in 1866, and containing extensive 
local collections. 

The College of the Holy Cross, a Catholic institution 
of high grade, incorporated in 1865, and with a corps 
of fifteen instructors. 

In addition to these may be mentioned a law library 
of 12,000 volumes; a medical library of 8,000 volumes ; 
a State Normal School witha two years’ course, eight 
instructors, and about two hundred students; one high 
school; the Highland Military Academy, founded in 
1858, with seven instructors; the Worcester Academy, 
a private institution, founded in 1874; and several 
other libraries, societies, and educational institutions. 

The university is located in the western part of the 
city, about a mile from the central station. The 
grounds are over nine acres in extent. 

A plain, substantial, and well-appointed central 
building, 204 by 114 feet, four stories high, and with 
superior facilities for heating, lighting, and ventilation, 
has. been constructed of brick and granite, and finished 
throughout in oak. 

A chemical laboratory, designed after consulting 
many experts and plans of recent European buildings, 


and containing about fifty rooms, is nearly completed. 


The foundations of a still larger department building 
are laid. 

The work of instruction will begin on Wednesday, 
October 2, 1889, in’the following departments : Physics, 
under direction of Prof. Albert A. Michelson ; Biology, 
Dr. Warren P. Lombard ; Psychology, President Hall ; 
Chemistry and Mathematics, professors not yet-an- 
nounced. : ; 

The charge for tuition, giving all the privileges of 
the university, but not covering laboratory fees, will be 
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Felling Trees by Electricity. 

Hitherto machines for felling trees have been driven 
by steam power, but this is often inconvenient, espe- 
cially. in thick woods, because the heavy machinery, 
including a boiler, must be placed near the tree to be 
cut. These machines, therefore, can only be used on 
the borders of forests or in open spaces readily reached 
by good roads. The London Times, however, reports 
that electric power has been adopted in the Galician 
forests. Usually in such machines the trunk is sawn, | 
but in this case it is drilled with a series of holes close 
together.. When the wood is of a soft nature, the drill 
has a sweeping motion, and cuts into the trunk by 
means of cutting edges on its sides. The drill is actu- 
ated by an electric motor mounted on a carriage, which 
is comparatively light and which can be brought up 
close to the tree and fastened toit. The motoriscapa- 
ble of turning around its vertical axis, and the drill is 
geared to it in such a manner that it can turn through 
an arc of a circle and make a sweeping cut into the 
trunk. The first cut made, the drill is advanced a few 
inches and another section of the wood is removed in 
the same way, until the trunk is half severed. It is 
then clamped, to keep the cut from closing, and the 
operation continued until it would be unsafe to go on, 
The remainder is finished by a hand saw or an ax. 
The current is conveyed to the motor by insulated 
wires brought through the forest from a generator 
placed at some convenient site, which may be at a dis- 
tance from the scene of operations. The generator 
may be driven by steam or water power, and does not 
need to be transported from place to place. > 

Or +8 Oe 
Effect of Light on Magnetism, 

At a recent meeting of the London Physical Society, 
Mr. Shelford Bidwell showed a lecture experiment 
illustrating the effect of heat on the magnetic suscepti- 
bility of nickel and an experiment showing an effect of 
light on magnetism. In the first experiment a piece of 
nickel was attached to one side of a copper pendulum 
bob, which was held out of the vertical by bringing 
the nickel in contact with a fixed magnet. On placing 
a spirit lamp flame below the nickel, the bob was, after 
a short time, released, and oscillated until the nickel 
had cooled, when it was again attracted and the oper- 
ation repeated itself. The second experiment had been 
recently shown before the Royal Society. One end of 
an irom bar, which had been magnetized and then de- 
magnetized, was placed near a magnetometer needle. 
On directing a beam of light on the bar an immediate 
deflection of the needle resulted, and on cutting off the 
light, the needle promptly returned to near its initial 
position. The direction of magnetization induced by 
the light is the same as the previous magnetization, and ~ 
the bar seems to be in an unstable magnetic state. 
That the effect is due to light and not heat, the author 
thinks is rendered probable by the suddenness of the 
action. The president said he had tried the experiment 
himself and failed to get any effect, but after seeing 
the arrangement of apparatus used, he believed his 
non-success gue to the comparatively great distance 
between his bar and needle. Mr. C. Richardson asked 
if the results were different for different colored at YS, 
and Prof. 8. P. Thompson inquired whether the mag- 
nitude of the effect varied with the intensity of illum- 
ination as in selenium, and also if any change was pro- 
duced by altering the dieection of vibration of the in- 
cident light. Mr. G. M. Whipple wished to know 
whether any difference was produced by blackening 
the bars, and as bearing somewhat on thesame subject 
mentioned an induction magnetometer in which an 
iron bar used was demagnetized by plunging in hot 
water. The results obtained were very irregular after 
the first nagnetization, and this nay have been due to' 
the instability shown to exist by Mr. Bidwell’s experi- 
ment. In reply, Mr. Bidwell said red light produces 
most effect, and blackening the bar makes the action : 
much slower. As regards selenium, the character of 
the effect is similar, but he believes tne causes to be 
different. Polarized light produces no change. In 
answer to Prof, Herschel, he said that any part of the 
bar is sensitive to light, and showed that illuminating 
both sides of the bar increased the effect. 


a ep ie en 
Success of the British Canadian Steamers. 


The Canadian Pacific line of steamers from Van- 
couver to Japan have now been running for a little 
over a year, and are completely cutting out the Pacific 
mail steamers under the United States flag which sail 
from San Francisco. The rates of freight are much the ° 
same, yet in the past tea season the Canadian Pacific 
steamers carried 5,357,944 pounds of Japan tea, against 
only 785,265 pounds carried by their American rivals, 
and the curious circumstance is that_more than nine- 
tenths of this tea is consumed in the United States. 
Not in tea only, but in all other goods, is the prefer- 
ence given to the Canadian line, which now earries:a - 
large part of the transcontinental traffic, as well-as 
that destined for the United States. The journey to 
Vancouver is:shorter, but this alone would not account 
for this wholesale transfer of trade.—Canadian Manu- 


 fachurer, 


COLLAPSE OF THE SOUTH FORK DAM AND DESTRUC- 
TION OF JOHNSTOWN. 
(Continued from first page.) 
twenty feet wide, and rock was spread over both faces. 
The material of the work was clay or silt, apparently 
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The water from the lake rushed down the Soutb 
Fork, carrying with it much of the debris of the dam. 
At the village of South Fork it turned with the stream, 
and, after inundating. the village, by a return wave 
carried much of it away. With a continually increas- 


spillway, but which is located on the other end of the 
dam from that shown in the same view. 

The following details of the overflow and collapse of 
the dam, as obtained at the spot by the representative 
of the SCIENTIFIC AMERICAN from a witness of the 
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most excellent material, if properly used. It was of 
such nature as to forma thoroughly impervious barrier 
though, unfortunately, very easily cut away on its ex- 
terior surface. In the core of the structure a row of 
sheet piling could be seen which had been used in the 
original construction, but which added very little to 
‘its strength. The material exhibited marks of stratifi- 
cation, showing what miners would call ‘‘ stopes” or 
steps upon the sides of the crevasse. At the eastern 
end the regular spillway or overflow was placed. This 
is a sluice or canal cut through the rock, about forty 
feet wide, with its bottom eight or ten feet below the 
top of the dam. It was crossed by two bridges, and 
some idea of its size can be derived from the evident 
length of the one shown in perspective. A fish screen, 
to prevent the fish from escaping, crossed the channel, 
but as it was only three feet high it. could not have 
greatly impeded the water. It is not now in place, be- 
ing broken and destroyed. Itis quite possible that it: 
was carried away before the overflow began. Five 
lines of cast iron pipe, about twenty inches in diame- 
ter, ran through the base of the dam, terminating in 
masonry tunnels reaching well outside of the base. 
These were permanently closed. The ruin of the gate 
house for these pipes is shown in one of the cuts. On 
top of the gate house, at the foot of the inner slope of 
the dam, as shown in. one of our views, there was ori- 
ginally a wooden tower, containing appliances for 
opening and closing the gates. This tower was carried 
to ogly a few feet above the water level, and was 
reached only by boat. After a former break in the 
dam, some years ago, this tower was burned, and when 
the dam was rebuilt this central outlet was permanently 
closed. Some of the charred timbers remaining from 
this tower are still to be seen around what remains of the 
old gate house. The same illustration gives a sectional 
view showing the comparative area of the regular 


THE STONE BRIDGE AND THE BLOCKADE ABOVE IT. 
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ing burden of wreckage it. went down the Little Cone- 
maugh toward Johnstown. At Conemaugh it struck 
the Pennsylvania railroad’s round house.: It destroyed 
it and scattered the engines in all directions. Near 
this. point it also carried away ‘the day express which 
was standing there unable to proceed or retreat on 
account of the condition of the tracks. A number of 
the engines from the round house were carried into 
the bed of the South Fork and left there covered. with 
rock and material of all kinds. The channel was com- 
pletely filled, and at present the stream goes through 
a new channel several hundred feet distant. Our cut 
gives the scene at this point. Houses in Conemaugh 
that formerly were back from the stream and cut off 
from sight of it by other houses, now stand upon the 
brink of the new channel, How the question of title 
to land will ever be settled cannot be seen. The di- 
version of the stream is undoubtedly a permanent 
change, and now it runs over what were once building 
lots in the town of Conemaugh. 

The inhabitants of the settlements near the dam had 
obeyed Mr. Parke’s warnings, and the loss of life there 
was slight. But Johnstown was already flooded, and 
the people, apparently too familiar with floods, and re- 
garding them only as discomforts, paid no regard to 
the messages from the lake. The torrent poured down 
upon them through the Little Conemaugh. At Johns- 
town this stream bends at almost a right angle and is 
joined by the waters of Stony Creek. This is shown 


whole occurrence, coincide with Mr. Parke’s account. | very clearly in the bird’s-eye view of the region. The 
The water had been rising rapidly, and at midday was | flood came in with irresistible power and did not follow 
within a foot of the top. The spillway was discharg- | the curve, but drove across the bend of the Little Cone- 
ing water to its utmost capacity, producing a perfect |maugh, and rushed over the flats through the heart of 


cataract. .A little after one o’clock 
the top was reached, and before 
long the water began to flow across 
the roadway at the ends of the 
dam. The streams, growing wider, 
worked their way toward the 
center, and eventually poured over 
that portion as well. Then the de- 
struction began. The water began 
to cut into the soft material, dredg- 
ing away the unsupported clay, and 
every instant increasing the open- 
ing. In about an hour and a half 
the reservoir was empty, and a 
crevasse 350 feet wide at the top 
was formed, through whose bot- 
tom the stream flowed. 

Whatever may be the finally ac- 
cepted view as to the principal 
cause of the great disaster, it is evi- 
dent that the dam itself was abun- 
dantly strong enough to hold back 
the water contained in the reser- 
voir until ‘a breach had been made 
at the top by the water flowing over 
its face. -To prevent this the spill- 
way at the side had been construct- 
ed. This spillway was made through 
solid rock, and had afforded an 
ample outlet for all surplus water, 
without danger to the dam, for 4 
period of eight years. That this 
spillway should have been made 


SOUTH FORK LAKE 


BEFORE THE DESTRUCTION OF THE DAM. 
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still deeper is now 
evident enough, 
and had this been 
done, and the 
water thus pre- 
vented from 
pouring over the 
face of the dam, 
all positive evi- 
dence is wanting 
to prove the in- 
sufficiency of the 
dam to hold back 
the water of the 
reservoir. The 
dam was not un- 
dermined, but 
was cut away 
from the top 
downward, as if 
by a hydraulic 
dredging ma- 
chine or mining 
plant, 
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Johnstown until it met. the swollen waters of Stony 
Creek. Here it went in two directions, backing up the 
creek as well as rushing down it. Just below the junc- 
tion of the two streams is the stone railroad bridge. 
Up to this point the water had carried away every 
bridge it encountered. But the stone structure was 
toostrong. .It stood the strain and at once the immense 
mass of debris piled up against it. The water was thus 
held back in Johnstown as if in a shallow basin. It 
formed a gigantic whirlpool and began circling around 
the valley, completing the work of destruction. On the 
first overflow it had swept through the city and carried 
a mass of houses and wreckage into Kernville. When 
all was over, Kernville was left full of the Johnstown 
buildings, and to-day it may be said that every lot in 
Kernville has one or more houses on it that once stood 
on the opposite side of Stony Creek. In the region of 
the center of the whirlpool, some structures were left 
nearly intact. . 

The water in its passage from the lake to Johnstown 
descended about 250 feet. The theoretical velocity due 
te this descent would be about 127 feet per second, or 
between 86 and87milesanhour. According to the best 
accounts that we have, from 15 to 17 minutes was occu- 
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pied in the passage to Johnstown, a distance of about 
12 miles. Thus the average velocity could not have 
been far short of 50 miles an hour. The impetus of 
such a mass of water was irresistible. As the flood 
burst through the dam, it cut trees away as if they 
were stalks of mullein. 

The region surrounding Johnstown has a large lum- 
ber interest, and many saw logs found their way 
into the torrent, principally coming from the coun- 
try near Stony Creek. These add- 
ed to the strength of the blockade 
at the bridge. For several days a 
number of stationary steam engines 
have been at work dragging the 
larger pieces of wood and wreckage 


while the fitful and uncertain winds of northern lati- 
tudes are imitated by allowing the jet to be considera- 
bly dispersed before coming into’ contact with the 
water. A foot blower is attached to supply the wind, 
and any movement of the water is rendered visible by 
scattering over it some lycopodium powder. 

All the principal currents of the North Atlantic are 
shown, including the return current between the 
great equatorial currents, and the northward stream 


out of the dam,-in order to give a 


clear passage to the water and to— 
remove the remains of human be- 
ings and animals that, decaying, 
may yet give rise to sickness. 

The most widespread movement 
for relief has naturally taken place. 
Contributions of all kinds as well 
as money have been liberally do- 
nated. After various vicissitudes 
in the way of government, wherein 
the military and civic authorities 
tended to come in conflict with each 
other, the region has been placed 
under martial law, with Adjutant- 


General Hastings in command. 


From West Point and Willets 


Point pontoon equipments were 
dispatched, and temporary bridges 
of this description were erected 
where required. Over one place a 
suspension bridge has been built. 
A quantity of tents have been 
pitched, and many of the features 
of army life are tobe seen. A view 
is given illustrating these aspects 
of the scene, and showing the Wil- 
lets Point pontoon bridge. The 
loss of life is quite uncertain.- A bureau of registra- 
tion has been established for the survivors, and a 
total of about 16,000 individuals are represented on its 
pages. About 1,200 bodies, over half. of which were 
identified, have been recovered. It is proposed: to 
compare the statistics collected with the most recently 
compiled directory of Johnstown, and thus arrive at a 
better estimate of the loss. 

As stated in our previous issue, the damage to life 
and property by the storm was not confined to the 
Conemaugh region. On the other slope of the Alle- 
gheny mountains floods and inundations occurred, 
sweeping millions of feet of logs down to the Chesa- 
peake and out tosea. Asa bounty 
is allowed for the saving of such 
logs, a considerable portion will be 
secured, but many are now afloat 
far out on the ocean. A captain of 
a schooner describes being caught 


TEMPORARY BRIDGES OVER STONY CREEK. 


along the west coast of Greenland. If a narrow open- 
ing is made in the Isthmus of Panama all that happens 
is that some of the return stream round the Mosquito 
Bay and Gulf of Darien flows into the Pacific, leav- 
ing the North Atlantic practically unaffected. But 
if a large part of Central America is removed, almost 
the whole of the tropical water passes through the 
opening, and the currents from Baffin’s Bay and the 
Arctic Ocean are drawn down to the Azores. 

There is an absence of evident connection between 
the slack water close to the New England coasts and 
the Labrador current, but the apparatus does not at- 
tempt to imitate differences of temperature or differ- 


Communication of Infection. 


From the number of cases reported of infectious dis- 
eases that have been communicated through articles 
that have been in the possession of those afflicted with . 
such diseases, it would seem that greater attention 
should be given this matter. The virulence of many 


disease germs has been shown, says the Sanitary News, 
to be of long life, capable of being transmitted through 
wiany years. 


Cases of searlet fever, diphtheria, and 
typhoid fever have been reported 
in which the infection was commu- 
nicated by articles that had been 
possessed by the sick years before. 

In cases of small pox and yellow 
fever, infection by this means- is 
considered well enough founded 
and dangerous enough to make 
the destruction of clothing and all 
articles. exposed to infection im- 
perative by a general law of health 
departments. If such articles are 
not burned, they must be subjected 
to disinfection by steam at a high 
temperature. 

Our publie and circulating libra- 
ries, ‘‘second-hand” book, cloth- 
ing, furniture, and other stores, 
are all means by which disease 
germs could be communicated. 
Dealing in “second-hand” goods 
has grown to such an extent that 
almost all communities have re- 
presentatives in their midst. Goods 
may be on the tables of the 
“second-hand” dealer or broker 
which could have hung in the 
room of one afflicted with some in- 
fectious disease for weeks, and no 
one who may want to purchase, 
or even the dealer himself, know of 
it. Or there may be the furniture, 
or even the bed and bedding on 
which the patient lay. 

Probably the most danger lies in books. With most 
patients there is a time in their sickness when they 
want books with which to pass the hours of convales- 
cence. The home library seldom is sufficient, and the 
public or circulating library is resorted to. The book 
goes from the patient’s into another’s hands, bearing 
all the seeds of disease of: which it is capable. Either 
there is danger of communicating disease in this way, 
or the germ theory is a failure. 

This matter has been deemed of such importance 
that in many European countries extensive investiga- 
tions are being made regarding the infectiousness of 
books handled by the sick. The investigation should 
extend to all-‘‘ second-hand ” goods, 
and be conducted with great care 
and minuteness. In commenting 
on this subject, the editor of the 


Christiania (Norway) Sanitary 


Journal gives the following: per- 


among them, and gives a graphic 


account of the trouble he had in 


escaping. 
0 
Ocean Currents. 


At the recent conversazione of 


the Royal Society a model illustrat- 
ing the formation of ocean currents 
was exhibited by Mr. A. W. Clay- 
den. This is practically a map of 
the Atlantic in which the land sur- 
faces are raised about half an inch 
above the portions occupied by the 
sea. The continents and larger is- 
lands are made of wood cut into the 
required shape, while the smaller 
islands are represented by pins or 
small pieces of sheet metal driven 
into the board which forms the 
basis of the whole. 

This raised map forms the bot- 
tom of a shallow tray, which can be 
filled with water up to the level 
of the land surfaces, thereby ob- 
taining a map (on Mercator’s pro- 
jection) in which the seas are re- 
presented by the surface of water. 
Underneath the tray a wind chest is 
fixed, and a number of tubes are 
brought up from it through the 
continents, and bent over so that 
the jets of air delivered from them 
may impinge upon the water. These 
jets are so arranged as to approxi- 
mately reproduce on a small scale the actual circula- 
tion of the atmosphere as laid down on a chart of the 
prevalent winds for the year. Care is taken to have 
as few tubes as possible, and they are.so placed as to 
hide the least possible amount of thesea. The strong 
and persistent trades are simulated by bringing the 
openings of the tubes near to the surface of the water, 


cal works. 
Co.’s Stores. 


10. School House. 11, Cambria Iron Works. 


sonal experience, which is but one 
of similar cases reported : 

In 1846 an eight-year brother of 
my wife was taken down with 
scarlet fever and died. During his 
‘iflmess he frequently amused him- 
self by looking over a large pic- 
ture book. This, together with 
several other of his useful play- 
things, was packed away in a chest 
after his death. Twenty-six years 
afterward,.in 1872, a sister-in-law 
of mine journeyed across the chan- 
nel to England, where I was then 
residing, and with her came the 
chest and the picture book. On the 
second day the chest was opened 
and the book presented to my two- 
year old “son. Within the next 
two weeks the little fellow was 
taken down with scarlet fever. The 
doctors who were called in con- 
sultation wondered how the disease 
was contracted, as there had been 


no scarlet fever in the town for 


years. The circumstances of the 


1, The Reservoir and Dam. 2. Conemaugh or Franklinboro. 3. East Conemaugh and buried locomotives. 
5. Grist mill. 


ences of rotational velocity. Hence any effect due to 
either. of those causes must necessarily be absent. 

All that: is attempted is to. demonstrate the connec-. 
tion ‘between the prevalent winds and general.cceanic. 
circulation, by showing that nearly all the movements. 
of the water are determined by tbe direction of the 
winds and the contours of the. conats, 
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12. West Point Pontoon. 13. Temporary B. &O.R.R. - 
Depot. 14. Willets Point Pontoon. 15. School House Morgue. 16. Lutheran,Church. 17. Baptist Church. 


BIRD'S-EYE VIEW OF CONEMAUGH VALLEY AND JOHNSTOWN. 


book were called to mind, and 
the indications were clearly that 
the’ twenty-six year old book had 
retained the poison and communi- 
cated it to the child. 

Had not this book been mention- 
ed and its history given, here would 
have been a case of “‘ Spontaneous” . 
scarlet fever. Phthisis is said to be communicated 
by sweepings from carpets in-the rooms occupied by 
such, patients, yet .‘‘ second-hand” carpets are not only. 
placed on sale, but hung out.of store windows and 
displayed .on the sidewalks, and no one knows how. 
contaminated they may be frem the expectorations of. 
the consumptive. . 


4, Chemi- 
6. German Catholic Church. 7. B. & O. R.R. Depot. 8. Methodist Church. 9. Cambria 
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PHOTOGRAPHIC. NOTES, 

Negatives Developed during Exposure.—M. Tondeur 
has again shown negatives developed during the cam- 
era exposure. He contents himself, in order to obtain 
this result, with immersing the plate in hydroquinone 
developer and draining it, then he exposes it in the 
camera. If the time of exposure is sufficiently long, 
the development is completed simultaneously ; if, on 
the other hand, the negative has been taken instanta- 
neously, it must be left the necessary time for develop- 
ment. What escapes us for the moment is the prac- 

. tical application to be made of this method of action. 
However this may be, it is well to take notice of every- 
thing fresh, the question of application being one ulte- 
rior to that of the possibilities that may be in store.— 
Leon Vidal, in the Photo. News. 

Apparatus for Automatic Photography.—Mr. Enjal- 
bert, who has already furnished proofs of his ingenuity 
in contrivances, has worked out a very curious auto- 
matic apparatus, in which all the operations are me- 
chanically effected by an electromotive engine. This 
apparatus is prepared for the Paris exhibition, where 
it will be seen in work ; but we have been favored with 
an opportunity for inspecting it and seeing it in action. 
It is certainly a marvel of ingenuity. The apparatus 
is started by placing a 10 centime piece in it, and the 
subject having.placed himself in the prescribed place, 
a ferrotype plate is coated with collodion, bathed, and 
adjusted, to the focus of the lens, when the exposure is 
made. It is then led into a developing solution, fixed, 
and washed, and in a very short space of time the por- 
trait comes out of an opening in the machine, accompa- 
nied by a small frame in which to place it. The 
‘ingenuity required to work out all these operations 
automatically is truly astonishing. 

Photographing on Wood.—The following method, 
taken from the Revue Photographique (translated in 
the Photographisches Archiv), can be recommended as 
a good one: 8 grammes of gelatine are soaked in 500 
c. e. of water, dissolved on a water bath, and 8 grammes 
of white soap are added to it gradually, well stirring 
all the time. The mixture is filtered through muslin, 
a little zinc white added to it, and then rubbed well 
into the wood block and allowed to-dry. The film 
should be as thin and even as possible. When dried, 
the following solution is applied to the wood by the 
aid of a broad brush : 


AIDUMCD 636: 6 2aicettee ccc Cates ede dei enue. 3586 oe 30 grammes. 
Chloride of ammonia...................seeseeeees 1:2 a 
Cithic Acids. i..xstea 2c cc. ce Sedadute wiyeteasinciaw sitios 3 0°2 - 
Waterietisks. thee pint ice tdaweaiid eistreate tee oc 2% cc 


The albumen is beaten up to a froth, allowed to settle, 
and then is added the water, the chloride of ammonia, 
and the citric acid, exactly in order given here. When 
dry the film should be sensitized by pouring on the 
following solution, spreading it with a glass rod: 
Nitrate of silver....... 12.0... cc cce cece cee seeeceees 3°2 grammes. 


The excess of this sensitizing solution is poured off 
and allowed to dry again. Printing is effected as usual 
in the printing frame. It is not necessary to over- 
print. When sufficiently printed, the’ wood block is 
held with its surface for three minutes in a diluted 
solution of common salt. The print will become only 
slightly paler init. Wash and fix for four or five min- 
utes in a concentrated hypo. solution, wash again for 
ten minutes in running water, and allow to dry. 

Photography Applied to the Prediction of the Weather. 
—With regard to the accident which has occurred to 
the German navy at Apia, it might be advisable to 
refer once more to the theory of Dr. Zenger, of Prague, 
who suggested, as it will be remembered, to make use 
of photography for the prediction of the weather. 
According to the doctor, photographs of the sun taken 
on orthochromatic plates offer a most infallible means 
to indicate with almost absolute certainty the ap- 
proaching atmospheric and subterranean disturbances 
at least twenty-four hours before their setting in. In 
these photographs zones are often to be seen around 
the sun’s disk—7. e., rings of circular or elliptical form, 
of white or grayish color—and if these zones appear of 
very large diameter, and of unusual heaviness, this 
indicates that violent storms, thunderstorms, or mag- 
netical disturbances will soon set in at the place of 
observation. At every ships’ station should therefore 
be established a small photographic laboratory, in 
which photographs of the sun could be taken as often 
as possible. A much more reliable prediction of the 
weather would be afforded by this means than by the 
aid of the barometer now generally in use for this pur- 
pose, and precautions could therefore be taken in good 
time.—H. EF. Gunther, in Photo. News. 
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THE English are contemplating an idea to lay down 
a postal tube between Dover and Calais. The plan is 
to suspend two tubes of about a yard each in diameter 
by means of steel cables across the channel, forty 
yards above the level of the sea. The steel cables will 
be fixed to pillars at distances of about 800 yards, and 
in each tube a little railway will run with cars capable 
of carrying 450 pounds.in weight.- No parcel of greater 
weight than this will be taken, and the cost is esti- 
mated at the modest figure of $5,000,009, 
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About Melons. 


Years ago it was a common practice to plant melons, 
literally, in ‘‘hills” raised above the surface of the 
ground, and some still think such a practice necessary. 
When the seed is sown early there may be some advan- 
tage in this, since the elevation will be warmer than 
the flat surface. But, asa rule, in soil best suited for 
melons—a warm, sandy loam—a more thrifty growth 
and more prolonged health of the vine can be secured 
by making the hills really hollows. Nothing so pro- 
motes the growth of a melon vine as the drawing. of 
fresh earth to the stem, and a vine planted a few inches 
lower than the general surface of the soil, by a gradual 
drawing-in of the soil by the time cultivation ceases 
can be on quite a ridge, and thus get the advantage of 
the hill with the further advantage of having its roots 
in moister and cooler soil than would have been possi- 
ble if planted onaridge. These remarks will apply 
equally well to watermelons as to muskmelons. 

In growing melons for home use quality is the first 
consideration. Of late years the effort among seeds- 
men has been to produce a watermelon with a tough 
rind, adapted to the long shipment from the South. 
This has been obtained at the expense of quality. In 
our home garden it is of no sort of advantage to raise a 
watermelon which will support a weight of half a ton, 
as some are said todo. Neither do wecare for its being 
“iron clad” or ‘‘ copper fastened,” unless the inside is 
well worthy of such protection. The newer sorts of 
watermelons, while they have been improved for the 
purposes of the shipper, have not been of the average 
quality of some of the older sorts. We have. found 
none superior for this region to the ‘‘ Gypsey”’ and the 
‘*Mountain Sweet.” The ‘‘ Volga” is said to be small 
and of high quality, but we are growing it for the first 
time this year and cannot give an opinion uponit. In 
muskmelons it is also a good rule to select varieties, 
not by size and looks, but by their quality for the 
table. In muskmelons size is often attained at the 
expense of quality. Many contrivances have been pro- 
posed for protecting young melon seedlings from the 
attacks of the striped bugs, which devour them when 
in the seed leaf, but most of them are very trouble- 
somine. For many years I have used a little raw bone- 
flour, dusted over the young plants as soon as they are 
fairly up. If beetles are there they leave at once, and 
the plants are benefited by the application. 

Early fruitfulness is promoted by nipping off the tips 
of the vines when about three feet long.— W. F’. Massey, 
Garden and Forest. 

ent te 
Government Schools in China, 

In 1885, after peace had been declared between 
France and China, the viceroy, Li Hung Chang, ob- 
tained the imperial sanction for opening military and 
naval schools at Tien-Tsin, where Chinese pupils could 
receive instruction in western sciences. The military 
school has been in operation five years, has 150 pupils, 
and one class has already graduated. It has four Ger- 
man professors, and the instruction is entirely in the 
German and Chinese languages. 

The naval school‘is divided into two departments— 
the executive, for the training of naval officers, and 
the engineering, for the training of engineers. The 
number of pupils is 120, selected from the different 
provinces of the empire, and the length of the course 
is five years. The director of studies is Mr. Yen Tsung 
Kwang, who is assisted by three English professors, 
two of whom belong to the English navy. Mr. Yen 
Tsung Kwang is a graduate of the foreign schoo] at 
Foo-Chow, who, after seeing service afloat, was sent to 
the royal naval school at Greenwich, where he gradu- 
ated with high honors. The remarkable proficiency of 
the pupils of the naval school, as shown at the public 
examinations, reflects the highest credit upon Mr. Yen 
Tsung Kwang and his associates. These examinations 
are conducted much in the same way as at West Point 
and Annapolis, and the subjects embrace all the higher 
branches of mathematics, the difficult problems of 
which the Chinese mind is said to master with extra- 
ordinary facility. 

A school for instruction in telegraphy was organized 
in 1880, and at present has 48 pupils. The instructors 
in this school are Danes, but the instruction is given 
in the English language. 

A local medical school, with a hospital attached, was 
founded some years ago by the viceroy. This school is 
now about to be reorganized with an eminent foreign 
doctor at its head, the object being to qualify young 
men for the medical profession and attach them to the 
army and navy, as well as other branches of the public 
service. 

In addition to the schools already mentioned, an 
Anglo-Chinese college will be opened early in the year 
1889. The building for this college was commenced in 
1887 and is now nearly completed. It is a fine Gothic 
structure, situated on the left bank of the Peiho, and 
has accommodations for 800 students. The organiza- 
tion of this college is not yet complete, but it is under- 
stood that the curriculum will be more extended than 
at. any of the other schools, .and will include a general 
course of study in the English language and literature, 
It is 
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reported that Mr.C. D. Toukey an hue aowe now the 


private tutor of the viceroy’s children, will be placed 
at the head of this college. 

When it is considered that hitherto the officers in 
the Chinese army and navy below the rank of general 
and admiral have been taken from the uneducated 
classes, and have obtained their commissions often by 
purchase, and that both branches of this service have 
been without a medical staff, the importance of the 
educational establishments at Tien-Tsin, promoted and 
fostered by the viceroy, cannot be overestimated. — 
Report of Consul Smithers. 

0 

Purdue University. 
. Purdue University, at Lafayette, Ind., is a State 
institution. It is supported by legislative appropria- 
tions and by the proceeds of an endowment fund 
granted by the general government. It derives its 
name through legislative enactment from John Pur- 
due, who gave to the State for the use of the institu- 
tion $150,000. It has a permanent endowment fund to 
the amount of $340,000, and other non-productive pro- 
perty in buildings, lands, and equipment to the value 
of $330,000. 

It has one hundred and eighty acres of land in its 
campus and farm, fifteen buildings, well equipped 
laboratories, shops, museums, library, and reading 
rooms. 

Its purpose is to afford young men and women of 
Indiana an opportunity to acquire a good collegiate 
education in mathematics, science, literature, and art, 
and at the same time to secure instruction and practice 
in such lines of work as will fit them to engage in the 
practical industries of life. The instruction is both 
theoretical and practical. The usual methods of text 
book study, recitation, and lecture are employed, but | 
the student is required to put into practice as far as 
possible the instruction which he receives. He, for 
example, not only receives instruction in regard to the 
theory and principles of drawing, pattern making, and 
machine construction, but he is required to make 
working drawings himself, to construct patterns, to 
make the castings in the foundry, to finish and set up 
the machine, and to operate it when it. is completed. 
This combination of the theoretical and the practical 
characterizes the institution. 

Being a State institution, the instruction in Purdue 
University is free to all residents of Indiana of suitable 
age and acquirements. Small laboratory, library, and 
incidental fees only are charged. 

The institution embraces seven special schools and a 
preparatory department, as follows: A school of agri- 
culture, horticulture, and veterinary science; a school 
of mechanical engineering ; a school of civil engineer- 
ing ; a school of electrical engineering ; a school of sci- 
ence ; a school of industrial art ; a school of pharmacy. 

9+ 0 
How to Increase your Wages. 

Every thinker knows that the man who would suc- 
ceed must do more work than he gets paid for, in every 
profession and trade. We take it for granted that the 
man who will do only $20 worth of work a week because 
his salary is but $20 will never get more than $20a 
week, for the simple reason that he has never shown 
his employer that he is worth more. We figure it that 
an employe who means to succeed has to do from 10 to 
20 per cent more work than he gets actual pay for. 
This-he has to do until he reaches a certain point, and 
having reached that point he will find that by as much 
as his income has increased, by so much has the demand 
for amount and intensity of his labor diminished. To 
put this theory into figures, we will say that a boy 
receiving $3.a week should do $4 worth of work; the 
boy receiving $5 a week should do $7 worth of work; 
when he gets to be a man and receives $20 a week, he 
should do $30 worth of work; a man receiving $30 
should do $40 worth of work, and so on until, say, the 
salary reaches $75, and then the laborer can give him- 
self somewhat of a rest, that is to say, about $50 worth 
of work will satisfy his employer. Labor brings its 
market value, and is seldom overpaid, oftener under- 
paid. It is the experience—the “ Know How”—that 
brings the money.—Philadelphia Ledger. 

THE center of bulb culture in Holland, says Garten- 
flora, is still at Haarlem, as it has been during two 
centuries and a half. Hyacinths are especially in favor 
just now, and ground suitable for their cultivation has 
sold for as much as $13,500 an acre, as against about 
$1,000 given for land of other kinds. The expense of 
cultivation is placed at about $300 an acre for hya- 
cinths and $160 for tulips; and it is noted that artificial 
Inanures are never used. Narcissus is also grown in 
vast quantities near Haarlem, chiefly for exportation 
to England. Formerly the export trade in cut flowers 
was enormous, one Haarlem firm having exported in a 
single season 10,000 cases; but an agreement was last 
year entered into by a majority of the Dutch florists 
to abandon the sale of cut flowers as competing with 
the interests. of purchasers of bulbs. Attempts have 
been made to extract the perfume of hyacinths, but 
only with moderate success, especially from the com- 
mercial point of view. 
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Standard Water Pipes. 

At the meeting of the American Water Works As- 
sociation, recently held at Louisville, Mr. 8. B. Russell 
read ashort paper on standard water pipes. At present 
the consumer orders pipes of the desired diameter and 
thickness. The manufacturer chooses the pattern 
nearest to this diameter, and calculates a core to give 
the required weight, but rarely gets the exact internal 
diameter. This results in considerable annoyance and 
some loss to the consumer. In America there are 14 
sizes of 6 inch pipe, between 27 1b. and 33 lb. weight 
per foot ; and still they scarcely keep within limits of 
21g to 5 percent variation in the weight. Wrought 
iron and lead pipes do not vary so much. Mr. Russell 
thought the Association were eminently fitted to im- 
prove the present condition of affairs, and any plan ap- 
proved by them would, he said, probably come into 
general use. The standard series should fix the num- 
ber of classes, five or six weights for each size. The 
weights per foot must also be fixed ; and the uniformity 
of pattern (one of which might suffice for each size) 
would then greatly simplify the joint question. In St. 
Louis there are four classes of 30 inch, and two classes 
of other size of pipe, and only one pattern for each dia- 
meter. 

The Antiquity of Bronze. 

According to an analysis made by Professor Berthe- 
lot, the scepter of Pepi I., an Egyptian king of the 
Sixth Dynasty, consists of almost pure copper. The 
scepter in question belongs to the British Museum, 
and,as a special favor to Minister Waddington, the 
Museum authorities consented to give a portion of the 
precious object to be submitted to Professor Berthelot 
for analysis. Some filings from the inside—the scepter 
is hollow—weighing less than 1 grain, or exactly 

_0°0248 gramme, were detached for examination. The 
Professor has found them to consist of a reddish metal, 
slightly oxidized, and a quantitative analysis, correct 
within one-tenth of a milligramme, has proved the 
substance to be pure copper, without any admixture 
of tin, and doubtful traces of lead. His conclusions 
are that, since archeologists agree in placing Pepi’s 
reign at about 4,000 years before the Christian era, the 
introduction of bronze, both in the Old World and‘in 
America, occurred very nearly at the same period, and 
at an epoch not much farther back than fifty or sixty 
centuries from the present time. 
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UNIVERSAL HAND LATHE. 


-The accompanying cut shows a new hand lathe which 
* tas just been placed on the market by the Brown & 
Sharpe Manufacturing Company, of Providence, R. I. 

As shown in the cut, it rests upon a table; but it is 
frequently used as a bench lathe, and is furnished with- 
out the table. To prevent the bed from being sprung 
or twisted when the lathe is set, there is a pin in the top 
of one of the legs, which allows it to swivel sufficiently 
to compensate for any slight unevenness of the 
floor or bench. The other leg is firmly secured 
to the bed. 

The top of the bed is flat, and is scraped to 
surface plate. It affords a bearing over its en- 
tire width for the foot stock and slide or other 
rests. The bearing surfaces of these are also 
scraped. 

The foot stock is fastened to the bed bya 

clamp screw, and can be easily shifted or taken 
from the bed. Its spindle moves in a steel 
bushing, and is operated by a hand lever which 
has its fulerum on an adjustable stud back of 
the spindle. This spindle may be clamped in 
any position, and has a movable stop, which 
serves to limit the forward motion when brought 
against the adjustable stop screw. 
' The spindle and boxes of the head stock are 
steel, hardened and fitted by grinding. The 
hole through the spindle is one-half inch in 
diameter the greater part of its length, and 
tapers at the front to three-fourths of an inch 
in diameter. The spindle bearings are tho- 
roughly protected from grit and dust and are 
lubricated from’ beneath. 

The tool holder guides on the head and foot 
stock may be set in or out, and enable the lathe 
to be used for turning small shafts, studs, 
screws, etc., either straight or taper. 

The overhead works consist of two counter- 
shafts. The first has tight and loose pulleys, 
6 inches in diameter, 214 inches face, also a 
three-step cone pulley. The second has a ¢or- 
responding cone pulley and a driving pulley. 
The hangers have adjustable and self-oiling 
boxes. 

The lathe swings 9 inches over bed and re- 

ceives 14 inches between centers. The weight 
of the lathe complete, ready for shipment, is about 500 
pounds. -The usual accessories are furnished. 
’ The Brown & Sharpe Manufacturing Company has 
just issued a very fully illustrated pamphlet on the 
construction and use of the hand lathe, which sap 
will be: pleased to forward on application, 


NEW MICRO-SURFACE GAUGE, 

The annexed illustrations represent a new tool for 
obtaining fine measurements on the planer or surface 
plate. In general appearance it is not unlike the ordi- 
nary gauge used for that purpose. It, however, pos- 
sesses many advantages 
over all others in being 
provided with gradu- 
ated staff and micro- 
meter screw, reading to 
thousandths of an inch. 
In the hands of skilled 
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MICROMETER SURFACE GAUGE. 


workmen this tool is capable of the finest adjustment. 
The staff is milled out to receive a steel rod, passing 
through its entire length, and is graduated for a dis- 
tance of five inches. The slide, carrying the pointer, 
is connected to the central rod by means of a clamping 
screw, that allows it to be moved instantly and held 
firmly in any position. 

The rod is threaded at the top for a distance of one 
inch to correspond with the internal thread of the cap. 
The latter revolves on the staff, and each revolution 
moves the slide or pointer carrier twenty-five one- 
thousandths of an inch up or down. 

The pointer is held between clamping collars, and re- 
volves with them to any position around their axis, and 
it may be moved from end to end through the collars. 
A milled thumb nut secures the pointerin any position 
in which it may be placed. 

The measurement is obtained by first setting the 
pointer roughly, as in all ordinary surface gauges, the 
fine adjustment being effected by turning the cap. A 
movable collar on the slide is then brought up to the 
proper graduation for beginning, and a similar collar 
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be substituted, thus making the capacity of the gauge 
practically without limit. 

This tool is. the invention of Mr. Edgar Smith. Itis 
made by Chandler & Farquhar, 177 Washington Street, 
Boston, Mass., who-may be addressed for further in- 


formation. 
a 


Telephone Vibrations Made Visible. 

At a recent meeting of the Physical Society, Berlin, 
Dr. Frohlich made a further communication in connec- 
tion with his older, resultless experiments on the ob- 
jective demonstration of the vibrations of a telephone 
disk, in order to describe his new method by which 
positive results had been obtained. In his earlier ex- 
periments he-employed manometric flames, and en- 
deavored to photograph their movements with the help 
of a rotating mirror; now, however, he attaches a 
small mirror to the iron plate of the telephone, and 
from this the light of an electric lamp is reflected on to 
a-polygonal rotating mirror, from which it falls upon a 
screen. The vibrations of the plate were thus made 
visible on the screen, and since each side of the poly- 
gonal mirror cast its own image, when the mirror was 
rotated the curves were seen moving over the screen. 
The more rapidly the mirror was rotated the slower did 
the curves move over the screen, and when the rotation 
was as rapid as the vibration of the plate, the curves 
became stationary and could thus.be exactly observed 
and drawn. These luminous curves could also be 
photographed. The speaker had employed this 
method in aseries of researches on certain electrical 
phenomena which might influence the efficiency of the 
telephone. Thus the action of alternating currents, of 
self-induction, of the rise and fall‘of the current on 
making and breaking, of the introduction of electro- 
magnets, and of other conditions, were studied by 
means of the altered mode of vibration of the tele- 
phone plate. The speaker had further obtained a 
graphic record of the vibrations of the telephone plate 
when vowels and consonants are sung and spoken into 
it. Many other problems may, by the above method, 
be brought nearer to their solution. 

ooo 

The International Congress of Medicak Juris<- 

prudence. 

The above congress commenced their session for the 
year 1889 on June 4, at Steinway Hall, in this city. It 
closed on June 7. The officers elected included Dr. 
Clark Bell as president, with Prof. John J. Reese, of 
Pennsylvania, ex-Judge Noah Davis, of New York, and 
a number of eminent physicians and others as vice- 
presidents and secretaries. A paper by Prof. R. Ogden 
Doremus on the ‘‘Marsh Test for Arsenic” brought 
out an interesting discussion. A man was charged. 
with poisoning his wife, but immediately after her 
death the undertaker had as a preservative injected 
the body with an arsenical solution. It was agreed 
that in such a case no distinction could be drawn be- 
tween the fatal arsenic and that of the embalming 

solution. Other subjects discussed during the 
meeting touched upon the degree of responsi- 
bility for crime. ‘‘ Alcoholism, Inebriety, and 
Suicide,” and the subject of ‘‘ Insanity and Re- 
sponsibility,” including the topic of the inno- 
cent insane, and the necessity for their treat- 
ment in separate institutions or divisions from 
the criminal insane, were the subjects of papers 
and discussions. Toward the close of the ses- 
sion the subject of electricity as the mode of 
inflicting the death penalty was spoken of. 
The city institutions for the insane were in- 
spected, and after some social features, includ- 
ing a dinner, the session adjourned. 
qx 
Painting Floors. ; 

_ A French writer observes that painting floors 
with any color containing white lead is injuri- 
ous, as it renders the wood soft and less eapa- 
ble of wear. Other paints without white lead, 
such as ocher, raw umber, or sienna, are not 
injurious, and can be used with advantage. 
Varnish made of drying lead salts is also said 
to be destructive, and it is recommended that 
the borate of manganese should be used to dis- 
pose the varnish to dry. A recipe fora good 
floor varnish is given as follows: Take two 
pounds of pure white borate of manganese, 
finely powdered, and add it little by little toa 
saucepan containing ten pounds of linseed oil, 
which is to be well stirred and raised to a tem- 
perature of 360° Fahr. Heat 100 pounds of lin- 
seed oil in a boiler till ebullition takes place, 
then add to it the first liquid, increase the heat 
and allow it to boil for twenty minutes. Then 
remove from the fire and filter the solution 
through cotton cloth. The varnish is then 
ready for use, two coats of which may be used, 


on the staff is made to coincide with the cap, 0 to. | with a final coat of shellac, if a fine polish is required. 


This first measurement: maybe taken from the sur-| 


face the tool rests on, or from any test block or scale, 
and carried anywhere from that to the extreme height 
of pointer at its greatest elevation, which is about 12 


{inches with the one furnished. Longer pointers may 
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The New Explosive. 
A correspondent calls our attention to. an error of 
spelling. Grisoutite iscorreet.. The spelling grisontite 


-was a typographical error. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


BoILER FEEDER. — Albert F. Jones, 
Salem, Mass. This invention covers a novel combina- 
tion and arrangement of parts in a simple form of 
boiler feeder, designed to be effective and automatic in 
operation, while at all times keeping the water level in 
the boiler at the desired height. 


GaAs WASHER. — Joseph De Brouwer, 
Bruges, Belgium. Thisinvention relates to apparatus 
for purifying gas used for heating and illuminating 
purposes, providing a single machine, essentially after 
the pattern of a turbine, whereby the gas may be 
exhausted from the retorts, cleared of all its im- 
purities, condensed and properly carbureted and pre- 
pared for consumption, the invention covering various 
novel features of construction and arrangement of 
parts. 


SMOKE CONSUMER.—James C. Butler, 
Quincy, Ill. This invention covers a construction 
whereby steam taken by a pipe from the dome of the 
boiler is carried immediately below the grate, and super- 
heated and introduced into the furnace just in advance 
of the bridge wall, causing a combustion designed to 
be so perfect that there can be no accumulation of soot, 
and the gases will all be consumed. 


Railway Appliances. 


RAIL FASTENER. — Charles Netter, 
New York City. Bolts project upward through the tie 
at each side of the rail flange, each bolt having a trans- 
verse slot for the reception of a key which bears on the 
rail flange at one end, the other end of the key being 
secured to the tie by a locking bolt or an ordinary 
screw bolt. 


CaR STARTER. — Gustav Schmidt, 
Rheine, Prussia, Germany. This is aformof pinch 
bar, with a lever handle and a plate extension of the 
base to place under the rim of the car wheel, there 
being mounted in an opening in the base a grooved 
roller having flanges with ratchet teeth, the roller being 
adapted to fit over the crown of the rail, while a pawl 
prevents the roller from revolving backward when the 
load is heavy or the rails wet. 


CABLE GRIP. — Charles 8. Chapman, 
Kansas City, Mo. The grip heads are connected toa 
fixed frame, a movable frame being arranged for con- 
nection with the toggles of the grip, and a link pivoted 
in the movable frame, while a crauk is pivoted in the 
fixed frame and pivotally connected to the lower end of 
the link, a lever being mounted upon the pivots of the 
crank, the parts being readily adjustable as they become 
worn. 


Station INpDIcATOR.—-Victor L. Cun- 
nyngham, No. 3 East Swan St., Buffalo N. Y. A casing 
is provided containing cards bearing the names of sta- 
tions, the cards being arranged to be moved forward by 
anendless belt, with an escapement for allowing them 
to be dropped out of sight, and devices for operating the 
belt and escapement, so that a series of indicators may 
be placed on the different cars of a train and operated 
simultaneously by the conductor or engineer. 


Mechanical, 


Saw Swaa@ine MAcHINE.—Thomas B. 
Hite, Seattle, Washington Ter. The construction of 
this machine is such that the entire device may be 
fastened to a wall or bracket, while the saw to be 
operated on is suspended in proper position by a rope 
or other means, the invention covering various novel 
parts and combinationsin a machine designed to be 
simple and durable in construction and very effective 
in operation. 


CLEANER FOR Corton GIN Saws.— 
John C. Godwin, Lloyd, Texas. This cleaner is placed 
directly below the saws, secured on a shaft mounted to 
rotatein the usual manner, and consists principaliy of 
a drum provided with radially arranged pairs of arms, 
forming forks, and adapted to press against the faces of 
the saws, to clean them while running, the arms being 
made of spring material, such as horn, whalebone, etc., 
about four pairs of arms being usually employed for 
one saw. 


WATER WHEEL.— Lee Middleton, 
Clarksville, Mo. This water wheel is supported upona 
vertical shaft between the top and bottom beams of a 
sliding frame moving in uprights in the mill race, the 
wheel being of novel construction, and being designed 
to be raised out of water when the operator desires to 
stop the rotary motion of the shaft. 


Miscellaneous. 


GAs BURNER AND HEATER.—Daniel 
S. Robilliard and Charles G. Davies, of Quebec, Canada. 
This is a burner designed for heating and cooking pur- 
poses, wherein an effective admission and expansion of 
gas and air is designed to be attained to give the best 
results from the least quantity of gas, the burner being 
held in suspension by a yoke within the stove opening 
or other desired place. 


Winpow.—Gustav J. Dolliner, Hain- 
burg, Germany. Each of the casements, by this inven- 
tion, is made with two separate points of rotation, the 
double hinges of the casements being so made that they 
descend when opened inward, the windows being 
adapted to be opened both inward and outward, while 
a tight connection will always be made between the 
window frame and the closed window casements. 


FRAME FOR FANNING OUT PAPER.— 
James C. Oliver, Bergen Point, N. J. This invention 
covers a device to obviate the necessity of skilled labor 
in pushing out the edges of sheets, envelope blanks, or 
cards, designed to overlap sufficiently to leave a series 
of border spaces, and consists of a baseboard with longi- 
tudinal side strips and notched strips adjustable thereon, 
with other novel features. 


Razor STRoOP.—George H. Coursen, 
Baltimore, Md. This strop consists of a rotatable 


wheel, made of wood sections glued or cemented to- 
gether, each end of the wheel being somewhat in the 
shape of a truncated cone, the wheel having a circum- 
ferential jacket, one end of the jacketed wheel being 
covered with emery or other sharpening composition, 
while the other end is left plain. 


TRUNK FIXTURE. — James B. Porter, 
Yarmouth, Nova Scotia, Canada. This isa lid or cover 
stay consisting of a spring plate with keeper, a seg- 
mental bar being secured to the lid and sliding between 
the keeper and the spring plate, whereby the lid, when 
carried upward to an open position, will be automati- 
cally locked to place. 


WASHING TEXTILE FABRICS.—James 
S. Farmer, Salford, Lancaster County, England. This 
invention covers an apparatus consisting of rotating 
spider wheels, near the peripheries of the arms of 
which are mounted slotted or perforated hollow cylin- 
ders on the ends of links pivoted loosely to the disks or 
arms, for the better washing, cleansing, and treating of 
textile fabrice. 


REFINISHING RUBBER BLANKETS. —- 
Ferdinand H. Kogge, West Hoboken, N. J. This in- 
vention covers a method designed especially for use 
with rubber blankets of lithographic presses, by ap- 
plying to the worn surface a composition consisting of 
varnish, gutta percha, white lead in oil, in specified 
proportions, allowing the material so applied to dry, 
and finally smoothing and polishing the surface. 


BRAKE FOR DUMB WAITERS. — Hugh 
Donohoe, New York City. A brake wheel is secured 
on the shaft supporting the carriage pulley, and a 
second wheel held in line with the brake wheel, there 
being a pin with a wedge held between the two pulleys, 
a brake shoe engaging the brake wheel and supporting 
the pin, while a lever operates on the brake shoe, and 
weighted ropes are connected with the lever to counter- 
balance and operate it, affording a simple device for 
rapidly braking the main pulley. 


SyrinGE. — Martin Overlach, Frank- 
fort-on-the-Main, Germany. This is a glass syringe so 
constructed that it may be readily taken apart for 
cleaning, while the joints at the ends of the cylin- 
ders will be tight, the invention permitting the use of 
glass tubes having absolutely flat walls and no threads, 
while all the parts are exposed to view. 


VETERINARY INSTRUMENT.—Benjamin 
Champlin, Cortland, Ill. This invention consists of a 
lance having a rounded head, with shoulders projecting 
beyond the sides of the lance, the instrument being for 
use mainly to effect a permanent remedy for hard milk- 
ing in cows. 


HoRsE DETACHER. — John J. Peter, 
Campbellsville, Ky. This invention covers a novel 
construction and combination of parts whereby, at the 
will of the driver, the traces secured at their rear ends 
to the vehicle may be detached at their forward ends 
from the hames, and the backing strap may also, as the 
horse moves forward, be detached from the breeching. 


Eea TRAY For INCUBATORS.—John 
W. Hile, Valley Falls, Kansas. The drawer has in- 
clined surfaces on which the eggs are supported, in 
connection with a division board having egg-shaped 
openings into which the eggs are fitted and held in an 
inclined position, the division board sliding in the 
drawer to turn the eggs, whereby a larger percentage of 
eggs will hatch out chicks, in a stronger and healthier 
condition. 


WIcK RAISING ATTACHMENT.—Patrick 
J. Glynn, Highland, N.Y. This invention relates to 
lamps having a wick-raising gear mechanism, and pro- 
vides an improved device so arranged that the burner 
may be readily taken off and put on, and the wick- 
raising gear mechanism properly adjusted, so that it 
may always be effectively operated. 


CoMBINATION Lock.—Irvin A. Shaw, 
Kinsley, Kan. The sliding bolt has a longitudinal 
slot communicating with a circular opening, in connec- 
tiop with a shaft having a flat part received by the slot 
of a circular tumbler, whereby when the flat part and 
tumbler slot are perpendicular to the bolt slot the bolt 
will be locked, and when turned flatwise the bolt may 
be retracted, the tumbler sliding with the bolt, the 
operator being guided by the sound of a spring engag- 
ing a turning ratchet wheel. 


CHECKREIN Hoo K.—George W. 
Moliere, Ocean View, Cal. Thisinvention consists of a 
checkrein hook with two parallel shanks, secured to 
the harness saddle bya screw passing through both 
shanks, there being no projection on the under side of 
the shank, so that when the saddle padding becomes 
compacted ‘or worn, the back of the horse is not chafed. 


REIN HOLDER.—William F. Turman, 
Weatherford, Texas. Thisis a device which may be 
attached to a vehicle by bolts or straps, as most con- 
venient, in which to place the reins when a horse is left 
standing, or it may be utilized to hold an animal’s head 
back when unruly, the reins being drawn back when 
possible, while the animal cannot draw them forward. 


GRAB LINK FOR TRACE CHAINS. — 
Joseph E. Giroux, Alpena, Mich. This is a fastening 
for securing the chain inthe gripping portion of the 
link so that there will be no danger of the chain slipping 
within the grab lk, and when once adjusted it may be 
held securely, while in unhitching it is only necessary 
to detach the chain from the trace tug and let the chain 
hang on the whiffletree. 


WaTER HEATER.—Simon Spiro, Bir- 
mingham, Ala. , This invention covers a novel form of 
fire pot to be placed in a vessel or receptacle containing 
the water to be heated, so that the heat given out will 
doits work most efficiently, while the fire pot will be 
held against displacement, and is convenient to carry 
by bails or handles. 


GATE.—William C. Hooker, Abingdon, 
Ill. This invention covers an improvement on a 
former patented invention of the same inventor, pro- 
viding a gate of simple and durable construction, which 
is locked automatically, and can be easily opened and 
closed from either side of the roadway. 


TROUSERS STRETCHER. — David F. 
McNair, Wilkesbarre, Pa. This device consists es- 
sentially of two frames pivoted together, with clamp 
bars sliding therein, and wedge bars hinged to the 
frames, and a lock bolt, for retaining rigidly the top 
and bottom of a pair of trousers, and also adapted to 
be conveniently manipulated to stretch them and re- 
move the bagging from the knees. 

PERCOLATOR. — Thomas Boyce, New 
York City. The vessel forcontaining the menstruum 
and drug has a chamber in its bottom under the 
strainers, a suction tube leading down into the chamber 
and having a closure at its upper end, a discharge cock 
leading from the chamber, and a tube depending from 
the cock and having an upward bend at its lower end, 
the device being also adapted for use as a filter. 

SELF-CLOsING HATCHWAY.—Frank J. 
Gridley, New York City. This invention relates to im- 
proved safety devices for elevator shafts, etc., whereby, 
should a fire happen in the building, the devices retain- 
ing the shaft doors will be released by the heat and 
the doors be permitted to automatically close, cutting 
off the draught up the shaft. 

PHOTOGRAPHIC PLATES. — Walter 8. 
Cullen, Kearney, N. J. This invention consists in an 
adjustable rack for washing and drying photographic 
negatives and positive plates, whereby the plates are 
securely held, and the rack is readily adjustable to dif- 
ferent sized plates, while it may be folded for transpor- 
tation and used by photographers in moving from place 
to place. 

Map EXuHIBITOR.—William A. Taylor, 
Washington, D.C. This exhibitor is made in cabinet 
form to constitute a neat article of furniture, the sides 
of the casing having guides, outside of which weights 
are arranged, connected by cords with the maps, the 
edges of which are bound with sheet brass, to keep 
them from wear, the whole allowing of the ready ex- 
hibition of any one of a series of maps. 
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at a cost of fifteen thousand dollars complete. 
Chas. A, Gifford, of London, architect. Per- 
spective elevation and floor plans. 
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Miscellaneous Contents: Brick piers. — Home 
decorations.— Delights of color.—Foundations in 
alluvial deposits.—Portland cement and sea water. 
—The effect of moisture on wood.—The weeping 
larch, illustrated.—Nashville’s estimating rules.— 
Selected lumber.—Thescienceof dry rot.—Sewage 
a protection against the teredo.—Ornamenta 
borders, with illustrations.—Hot air vs. steam.— 
The new Catholic cathedral at Pekin —Advantage 
of sanitary measures.— Which are the hardwoods? 
—An ideal living room.—A water motor for ele- 
vators, illustrated.—Granite rust. — Ventilating 
grates, illustrated. — French building laws. — 
Mahogany.—Artistic wood work, with illustra- 
tions.—Stains for mortar and plaster.—An endur- 
ing tin roof.—Wood filling and finishing.—Shell 
fish marbles.—Fire-resisting ceilings. 


The Scientific American Architects and Builders 
Editionis issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, alarge and splendid MagazInE oF ARCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Larezst CIRCULATION 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., PUBLISHERS, 
961 Broadway, New York, . 


11. 


18. 


14. 


15. 


© 1889 SCIENTIFIC AMERICAN, INC. 


Business and MPersonal. 


The charge for Insertion under this head is One Dollar 
aline for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 


Special facilities for manufacturing light machinery, 
hardware, and novelties. Stamping, presswork, punches, 
dies, and special tools. Correspondence invited. Rocka- 
way Manuf. Co., Rockaway, N. J. 


Small model dynamo castings, $2.75, $3.75, and $4.75. 
Circular. H. Wellman Mfg. Co., box 49, Catlettsburg, Ky. 

Rubber Belting, all sizes, 7144 per cent from regular 
list. All kinds of Rubber Goods at low prices. John W. 
Buckley, 156 South Street, New York. 

Capitalists wanted to form stock company to intro- 
duce patent air ship. See Sci. Am., June 8, 1889. Ad- 
dress H. A. J. Rieckert, 134 Rivington St., New York. 

For Sale—Patent floor cleaner. Simple, durable, and 
adapted to all floors. H. V. Shaw, Lawrenceburgh, Ind. 

For the best Hoisting Engine for all kinds of work, 
address J. S. Mundy, Newark, N. J. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus. air 
pumps, acid blowers, filter press pumps, etc. 

Engineers wanted to send their addresses and receive 
free a 25 cent book, “ Hints and Suggestions for Steam 
Users.’”’ Lord & Co., 11S. 9th St., Philadelphia, Pa. 

Steel name stamps (1-16, 3-32, or 3 in. letters), 15c. 
per letter. F. A. Sackmann, 16 Huron St., Cleveland, O. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mtg. Co., Chicago, II]. 


Ball Engine. 
Automatic cut-off. Ball Engine Co., Erie, Pa. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 


Screw machines, milling machines, and drill presses. 
E. E. Garvin & Co., Laight and Canal Streets, New York. 


Pedestal tenoner. All kinds woodworking machinery. 
C. B. Rogers & Co., Norwich, Conn. 


Perforated brass for well points, lamps, etc. The 
Robert Aitchison Perforated Metal Co., Chicago, Ill. 


Billings’ Patent Breech-loading Single Barrel Shot- 
gun. Billings & Spencer Co., Hartford, Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Safety Elevators, steam and belt power; quick and 
smooth. The D. Frisbie Co., 112 Liberty St., New York. 


“How to Keep Boilers Clean.”” Send your address 
forfree9% p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y. 


The best Coffee roasters, coolers, stoners, separators, 
polishers, scourers, glossing apparatus, milling and 
Peaberry machines: also rice and macaroni machinery, 
are built by The Hungerford Co., Broad and Front Sts., 
N.Y. 

Lathes for cutting irregular forms. Handle and spoke 
lathes. I. E. Merritt Co., Lockport, N. Y. 


Band saws, with tipping table. All kinds woodwork- 
ing machinery. Rollstone Machine Co., Fitchburg, Mass. 


Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 


7 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not cnawersd in reasonable time should 
‘be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 


price. 
Mimerals sent for examination should be distinctly 
marked or labeled. 


(944) N. G. B. asks: Is the No. 16 mag- 


net wire used on the armature and field magnet double- 
covered and paraftined or the single-covered costing 
about 40 cents per pound? Does it make any difference 
if the layers of the field magnet do not, lie close against 
each other, and the ends of the separate pieces abut? A, 
Single cotton-covered wire without paraffine is the kind 
nsed in the construction of the small motor. Double- 
covered would be preferable if there were room for it on 
the armature. The double-covered and paraffined you 
refer to is probably office wire, which will not answer. 
Irregular winding will make no serious difference in the 
power of the field magnet. The strips of which the field 
magnet is composed should lie as near together as pos- 
sible, the ends being arranged to abut. 


(945) C. W. S. asks: In increasing the 
size or linear dimensions one-half of the simple electric 
motor described in SuPPLEMENT 641, with what size 
magnet wire should IJ wind the armature and magnet 
coils to get the most power with bichromate battery? 
Would it answer to use a copper rim of proper 
dimensions fora commutator instead of screws? A. 
Wind the field magnet and the armature with wire of 
the size given in the article referred to, and place as 
many coils as possible on the armature. A copper rim 
divided into segments wil] answer. 


(946) H. V. B. asks in reference to the 
phonograph described in SuprpLEMENT, No. 133: 1. 
Can the wax cylinder used at the present time be sub- 
stituted for the tinfoil? A. It could if the recording 
point was of proper shape; as described it would pro- 
bably answer, but a blunt point should be used forthe 
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reproduction of the message. 2. Can you give me any 
information as to the component parts of the wax used 
on these cylinders? A. No; it is not disclosed. 3. If 
not, kindly give directions for making a composition 
which will answer the same purpose. A. Try beeswax 
or parafine wax mixed with spermaceti. 4. At what 
speed should the shaft which carries the cylinder re- 
volve? A. About two revolutions per second. 5. Can 
the foil be replaced on the cylinder after being taken 
off when it has received the impressions of the needle? 
A.-No. 6. How long should a cylinder last with care- 
ful handling? A. A wax cylinder can reproduce its 
message several hundredtimes. 


(947) 8. C. P. writes: 1. How long will 
the Eagle brand of condensed milk keep when the can 
is opened and but little taken out ata time? A. No 
period can be assigned; all depends on the atmospheric 
conditions, etc. Keep in the can upon the ice in a 
closed. refrigerator. 2. Is there any danger of its 
being ‘‘ chemicalized ** when so opened? A. No; it will 
only turn sour and decompose. 3. Would it be better 
to empty the contents into a porcelain receptacle? A. 
No; do not attempt totransferit. 4. How can I renew 
antique oak furniture that has been scratched by foreign 
substances and blistered by heat? A. Rub down toa 
surface with fine sand paper, smooth with ground 
pumice stone and water, varnish, and rub down with 
pumice stone and water. Repeat the varnishing and 
rubbing down process two or three times, finally varnish 
and polish with rotten stone and oil, and rub with olive 
oil and water on palm of hand. Use cloth scraps for 
the pumice and a piece of chamois for the rotten stone. 
5. May coal oil be used on such furniture and a piano 
as a polish without injury to the articles? A. Use 
olive oil and water on the palm of the hand. Do not 
use Coal oil. 


(948) O. F. 8. asks: How does a 
diamond compare with an electric light carbon as a 
conductor of electricity? A. The diamond is a very 
poor conductor of electricity, far inferior to the other 
forms of carbon. 2. What is the punishment for mark- 
ing an article ‘‘ patent’ when the article has not been 
patented. A. The penalty by section 4901 of the pat- 
ent laws is fixed at not less than one hundred dollars, 
with costs, half the penalty to go to the person who 
shall sue for the same, and the other to the use of the 
United States. It is to be recovered by snit ina United 
States district court. 


(949) T. & Co. ask: Can you inform us 
if it would be practical to take pieces of tortoise shell 
and wela them together, by soaking the pieces of shell 
in hot water, then pressing them together? A. Providea 
pair of tongs or pincers or tongs, file the point off to a 
feather edge, wet thesurfacesand apply the pincers hot, 
following them with water. The tongs or pincers must 
not be too hot. Try them on paper, as you would curl- 
ing irons for hair. The joint must. be absolutely free 
from grease, This receipt is given by good authority. 


- (950) D. EK. 8S. asks: 1. What is beeswax 
mixed with to make the wax to take a mould to electro- 
plate? What parts of each? A. Melt 9 pounds bees- 
wax and mix it with 1 pound Venice turpentine, and 
after mixture etir in 5 ounces of the best and finest 
plantbago and mix thoroughly. 2. Will a battery made 
from zinc, copper, blue vitriol, and rain water answer 
for a battery to electro-plate with? Ifnot, what would 
be a good one? A. Yes; two or three such cells would 
answer. The Smee battery is excellent. For batteries 
we refer you to our SUPPLEMENT, Nos. 157, 158, 159. 3. 
Will the book on Electrotyping, by J. W. Urquhart, 
C.E., in your catalogue, be of any help toa beginner? 
Does it give the formula and treatment in plain terms 
of the process of electrotyping? A. The work is an 
excellent one, and is clear and simple in its treatment 
of the subject. Consult also our SUPPLEMENT, No. 310, 
for electroplating processes. 


(951) H. W. B. asks: 1. Can you give 
me a formula for liquid to keep fruits, preserving their 
natural color, also for insects and fish, preServing their 
natural color? A. For natural objects in general use, 
alcohol. For insects no liquid, is needed, asthey can 
be keptintheopen air. 2. Best method of killing in- 
sects? A. Mix cyanide of potassium with plaster of 
Paris and water to consistency of cream and allow it 
to set in the bottom of a bottle, filling about one inch in 
depth. Keep corked. Put the insect when caught into 
the bottle, and it will soon die. 3. Manual for mount- 
ing objects for microscope and collecting of diatoms. 
A. Werefer you to “ Practical Microscopy,” by Davis, 
$3, also Clarke’s ‘* Objects for the Microscope,” $1.25. 
4. Whatis your professional opinion on palmistry? Is 
there anything in it? A. There is absolutely, nothing 
in it. 


(952) C. M. W. asks: 1. Can the blow- 
pipe furnace described in ScIENTIFIC AMERICAN, May 
4, be made to burn gasoline instead of gas, as we have 
no gas here, and if so, how should it be used? A. The 
air blast should be blown through atin or iron box con- 
taining gasoline. It will probably pick up enough in 
going over its surface to give a good flame. It can be 
made to work better by hanging cloths from top to 
bottom within the box. 2. HowcanI melt coin silver? 
A. In a crucible in a blacksmith’s forge, using dried 
carbonate of soda, borax or common salt as a flux. 3. 
One steam horse power is equal to how many man 
power? A. Eight man power is equal to one horse 
power. 


(953) G. T. G. asks: Is there any differ- 
ence between one mile square and onesquare mile? A. 
One mile square denotes a rectangular area measuring 
one mile on each side. One square mile denotes the 
area of such a piece irrespective of its shape. Thusa 
piece of land one-half mile wide and two miles long 
would be one square mile in area, but would not be one 
mile square. The first expression denotes shape and 
size, the second size alone. 


(954) G. T. writes: Do you know of any 
preparation that may be used for writing upon glass so 
that the writing will be etched upon thesurface? I can- 
not coat the articles with varnish or wax and apply 
fluoric acid in'the usual manner, and writing with the 
ucid alone’gives a blurred resnlt. A, Equal patts of hy- 


drofiuoric acid, fluoride of ammonium, and dry precipi- 
tated sulphate of baryta arerubbed together in a por- 
celain mortar.. They are then transferred to a lead, 
platinum, or gutta percha d.\-h, and fuming hydro- 
fluoric acid is added while the mixture is rapidly 
stirred with a gutta percha rod until it is of creamycon- 
sistency and the impression made by the rod quickly 
disappears. The sulphate of baryta is best made by 
precipitating chloride of barium solution with sulphuric 
acid, filtering, washing, and drying the precipitate at 
248° Fah. Much depends on the quality of the sul- 
phate of baryta. On no account let the hydrofluoric 
acid touch the skin, as it has the most serious effects. 
The compound is sold as ‘diamond ink,” and should 
be purchasable in this city. 


(955) T. W. asks: Will it take less hy- 
drogen to run a gas engine than common gas? Will it 
take less hydrogen to rnn asteam engine than common 
gas. In both cases, in what proportion? <A. It will take 
four or five times as much hydrogen measured by 
volume to produce the same quantity of mechanical 
energy as is produced by common gas, whether by the 
steam or gas engine. 


(956) C. C. 8. asks for a formula for 
making an inkeraser. A. Ink is erased by oxalic acid 
compounds, such as solution of the acid, pure or mixed 
with citric acid in equal parts. A stick of binoxalate of 
potash is sometimes used, which is rubbed over the spot 
previously moistened. Javelle water or other bleaching 
agents may be used. As a mechanical eraser India 
rubber with which ground pumice stone has been 
mixed ‘before vulcanization can be used. 


(957) W. C. H.—The sample sent is a 


clay rock containing pyrites, of no value as far as dis- 
cernible. 7 


(958) J. P. T. writes: 1. I have recently 
had a lightning conductor put on my house, composed 
of 49 strands of copper wire, and I am told it is ndt ne- 
cessary to insulate where it is fastened to building. Is 
this so? A. Insulation is unecessary. 2. Can you 
recommend a good treatise on sugar manufacturing 
plant, by means of diffusion, and also the roller sys- 
tem? A. We recommend Lock’s “Sugar, or Hand 
Book for Planters and Refiners,” price $10. This work 
treats the subject thoroughly and is an excellent work. 


(959) Reader asks for a good hard ne- 


gative varnish. 


A. Shellac........... dniaieei Nelaie> dats, esceeeee 14 02, 
Mastic .:... sihnfocectclare 0 ert ys 
Oil of turpentine......... yw“ 
Sandarac 


Venice turpentine.................0008 yw“ 
Camphor...7 .......... shades Bete tecetd 10. gra. 
Alcohol ....... Siig te eide eicteiaieissts gadeeee 20 fl. oz. 


The varnish is applied by pouring on from the bottle, 
at one end of the plate, and then oscillating the plate 
from side to side and tilting it at the end until the 
whole surface is covered. 


(960) H. W. R. asks how concentrated 
lye or potash is made, such as I find put up.in tin boxes 
on the market. We burn in our furnace hickory dust, 
and the ashesare strong. This, for want of a market, we 
throw away. I would like to know if I could convert 
so small a quantity (100 horse power boiler) into potash 
ata profit and if the method be complicated or ex- 
pensive. I know in the old times they made lye by 
putting the ashes ina hopper arranged over a barrel, 
pouring water on the ashes, which drained the lye into 
the barrel. A. A solution of lye is made substantially 
as you describe. By boiling down to dryness, crude 
carbonate of potash is obtained, called potash. This 
should find a market with soap makers, dealers in or 
manufacturers of chemicals, etc. The concentrated lye 
sold we believe to be caustic soda. 


(961) W. R. writes : I have madea stick 
of carbon as directed in ScrENTIFIC AMERICAN, Vol. 1x., 
No. 20. It proves satisfactory, and I have used it in 
place of the platina of a Grove battery, but it does not 
seem to supply the same current as the platina, being 
only a small piece, about 4 inches long, 1 inch wide, and 
3¢inch thick. The platina is 3 inchesflong by 1 inch wide. 
I would therefore be very much pleased if you would 
tell me through Notes and Queries how thick I should 
make the carbon to supply the same current as the 
platina in the battery mentioned. I should prefer it to 
be round carbon. A. You should have recarbonized 
your rod several times. There is scarcely room in a 
Grove porous cell*for a largecarbon. Better usea regu- 
lar Bunsen cell, if you wish to use the carhon electrode. 
The carbon should not be less than 1 inch in diameter. 


(962) A. V. B. asks (1) whether there 
are any known means of making the atmosphere visi- 
ble. A. No. 2. If- there is any way of producing an 
absolutely constant direct electric current, by mechani- 
cal means. A. All such currents in practice have pul- 
sations or variations. At the sacrifice of efficiency for 
weight, a constant current can be obtained. 


(963) C. K. asks whether a magnet will 
attractiron or steel ina vacuum. A. A vacuum has ab- 
solutely no effect upon magnetic attraction. 


(964) J. A. W. asks what preparations 
are nsed to make combustible matternon-combustible. 
A. Tungstate of soda, borax, and other salts are largely 
used for this pnrpose. Various formulas are given in 
the books. The Techno-Chemical Receipt Book con- 
tains several. 


(965) J. S. W. finkce for a quick drying 
mucilage that will not mould, or sourin a warmroom 
or weather. A. Dissolve 2. pounds gum arabicin 2k4 
quarts of water, add enough oil of cloves to perfume it 
slightly. -This will be about ten or twenty drops. 


(966) J. E. P. writes: In Cristiani’s Per- 
fumery it specifies liquid carmine for coloring extract 
of rose (page 240) and extract of raspberry (page 241). 
Can you giveme a formula for liquid carmine which is 
to be used in coloring the above extracts? A. Soak 
powdered cochinesl in dicohol and water, 8 parts cochi- 
neal, 40 to'50 pats alcohol, and 200 parte water. Add 


just enough carbonate of soda to the solution tu color 
it. A very small quantity will suffice. 


(967) H. G. asks whether there are any 
surface indications by which it is possible to ascertain 
the existence of gas, oil, or salt below the surface of 
land, or if not, whether the fact can be ascertained in 
any other way than actually sinking or boring a test 
well. A. Boring or sinking a well is the only certain 
way. The geological identification of strata may lead 
toa probability ot the presence of one or the other, 
but there is no certainty in the matter. 


Chain. link machines, feed mechanism for, J.D. 


wees 404,742 
Chains, grab link for trace, J. E. Giroux........ cows 404,615 
Chair. . See Convertible chair. Folding chair. 
Portable chair. : 
Checkrein hook, G. W. Molfere.........0.. Wiaseloese 
Chisel, carpenter’s, T. H. Palmer.. 
Churn, W. M. Shira..............ssseeceeeee ose 
Churn, H. Sommerfeld................ seeeeees . 
Cigar holder, H. Machtanz............... sccecccccees 404,644 
Cleaner.. See Slate cleaner. 
Cleansing and polishing compound, J. H. Despain 404,587 
Closet. See Water closet. 
Cloth into strips, machine for cutting, J. G. 
McCarter........ Ssisesadrvesesene seeaseveres 
Cloth marking implement, N. Harris.. 
Cloth sponging machine, W. Hebdon. 
Clothes wringer, Parker & Voges...... 
Clutch and brake, friction, T. W. Capen. 
Coffee cleaning machine, C. J. Pickett 
Coffee pot, F. A. Hovey... 
Coffer dam, H. P. Kirkham.. 
Coffin, E. C. Manning........... 
Collar fastener, J. Himmelstein 
Collars, mould for making glass pads for horse, 
D. Barker..........05 ceccccccccccccecccccsetoceeee 
Combination lock, I. A. Shaw 
Combing machines, dabbing brush apparatus for, 
J.L. Ballantyne.......... 
Convertible chair, A. Botkin...... 
Coupler, steam tight, T. M. Jenks...............5 eee 
Coupling. See Car coupling. Hose coupling. Pipe - 


- 404.643 
ee 1) 408,554 


TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., oftice SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS |, cowie. 
Cultivator, J. W. Johnson ............eceeeeeeees eee 404,711 
. Cultivator, C. H. Ruddell. +» 404,437 
For which Letters Patent of the Phd deapathiel TAN sees 404,637, Gin 
urtains, refinishing, C. Imandt .. steveee 404, 

United States were Granted Cutlery, R. Daine........ .....ccc00 6 cece cee eeeee 404,385 

Cutter. See Fireman’s electric wire cutter. Straw 

cutter. 

June 4 1889, Cutting apparatus, Lindestrom & Jernberg........ 404,548 


Door check, A. Hursh...............ccceeeeseeeee eee. 404,627 
Door fastener and alarm, combined, 8. Goulden.. 404,617 
Door lock. and hinge,. combined, Binsfeldt & 
*Chateau...........60066 eisdesscdsesedsconecses ee 404,590 
Door lock, sliding, 8S. W. Hunton. a gacainiee 404.412 


AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.)j 


Double pointed pin, J. H. Birch.. « 404,675 

Drawer, furniture, J. H. Knaus. ~ 404,790 

Addressing machine, J. W. H. Reisinger.... .. 404,232 | Drawer pull, E. P. Nobbs...... ~ 404,495 
Aerated water, manufacturing and bottling, O. Dray, J. L. Davis...........seseeeeee « 404,688 
AVOOY ks oc5ccccdsccieves oveceaceeceescese eaiemevess 404,462 | Drift and drill catch. J. T. Kenworthy....... + 404,546 


Drill. See Ratchet drill. 
Driving and belt shifting mechanism, E. R. HHyae 404,709 


Air, apparatus for purifying atmospheric, W. 


Alarm. See Burglar alarm. Duplicating apparatus, G. H. Davis.. eee 404,778 
Animal catching device, T. Wickham.............. 404,583 | Dynamos, brush spring for, J. F. Kester. eeeneaes cone 404,715 
Armature core for dynamos, J. F. Kester... 404,713 | Dynamos, detachable brush holder for, J. F. Kes- 


Axle boxes; dust guard for car, L. Goullioud. 
Axle, carriage, F; Lebel ..............cee00e 
Baking and roasting pan, C. Preston....... sg Sactebites. 
Bar. See Grate bar.- 

Barns, composite truss for, J. W. Evans............ 404,612 


+ 404,712 
- 404,813 


Electric cable, terminal, R. H. Widdicombe. sisiaees 
Electric currents, distribution by alternating, 0. 

B. Shallenberger.......... cs eidinie tives tieesiees Sc 
Electric currents, system of generators for alter- 


404.566 


Battery. See Galvanic battery. nating, O. B. Shallenberger. .......... +2 404,567 
Bed bottom and means for tightening and sup- Electric machine, dynamo, W. Hochhausen....... 404,484 
porting the same, J. E. Moore ...... woe side ees ele 404,722 | Electric machine or motor regulator, J. #'. Kester 404,714 


Beds. appliance for sick, G. 8. Brown... Electric machine regulator, dynamo. KE. P. Clark.. 404,602 


Bevel, G. H. Waggoner. . 404,451 | Electric meter for alternate currents, M. M. M. 
Bicycle, J. F. Breux.... ~ 404,771 Slattery. .....cccscccececeeeceeeees auieveae ee 
Bicycle, 8. D. Reynolds.. . 404,562 } Electric motor, C. 8. Bradley. 

Binder, temporary, W. F. Wakeman. wesecseeeees +». 404,513 | Electric motor, H. B. Slater 


Blackboards, crayon rack for, A. J. Douglass..... - 404,389 
Blast furnaces, dust catcher for, F. H. Treat...... 404,807 
Board. See Centerboard. Wash board. 

Boiler cleaning apparatus, J. T. Obenchain...... 


Electric motor, alternating current, C. S. Bradley 404,466 
Electric motor and regulator, A. Gartner........ - 404,683 
Electric motor regulator, A. Gartner oe, 404,783 
Electrie motors, safety attachment. for; W. 8. 


»» 404,425 


' Boiler feed, J. H. 'Rae........ reo eee 404,730 PACA.......ccceeeeeseeee ee one eeeeeeeeee 

Boiler feed regulator, W. O. G@unckel - 404,400 | Elevator. See Hydraulic elevator. 

Boiler feeder, A. F. Jones............. « 404,629 | Elevator, A. B. Wall.......ccccccccceceeecceeees dese de 404,808 
Boiler furnace, E. Barrett ........ Bass Spsvwes ened .... 404,378 | Elevator and conveyer, C. J. Seymour......... oreo 404,660 
Bolt heading machines, slot making attachment Engine. See Hydraulic engine. Rotary steam 

for, 8. Uren............00006 Pe tinceees iS bisielessie''e eee 404,580 engine. Steam engine. 

Bolting reel, J. Warrington eatea'eh sy - 404,810 | Exercising machine, J. J. Sleeper.... .......... oe 404,802 
Boots and shoes, lasting, D. F. Willis. . 404.455 | Exhaust mechanism, J. D. Smith.. 


feed water heater, J. H. Vail............. 
Feed water heater and regulator. N. Clute. 
Felt boot, J. Vail..........ssse0e teal cates 
Fence post, J. Kelly ...... ....... 
Fibrous materials, disintegrating, R. P. Pictet 
File, document or letter, E. W. Woodruff... 
Filing receptacle, A. L. Brown.. 

Filtering apparatus, J. W. Hyatt. 
Fire alarm signal box, non-interfering, J. ‘J. Rud. 


Bottle case, folding, E. L. Walker.. 
Bottle stopper, G. Rebfuss et al.. 7 
Bottle stopper, J. J. Sands............se0e0e seeee 404,799 
Box. See Fire alarm signal box. Stuting box. 
Box fastener, L. Petterson........ ws tsissbaceea’s cesta 404,728 
Bracket. See Lamp bracket. 
Brake. See Car brake. 
Brush, C. J. Bailey.............. Wldavliaeheseaeeacuets 
Buckle, R. G. & R. L. Henry.. 
Buckle, bale tie, E. L. Clark.. 
Buggy top spring, C. V. Pugh... « 404,434 
Burglar alarm, Roads & Griffith......... eeceeee vee 404,784 
Burner. See Gas burner. Hydrocarbon burner. 
Lamp burner. Oil burner. 
Bustle, H. E. Rheubottom............eeessseececceee 
Cable grip, C.S. Chapman..... wees ee! 
Calcining furnace, D. Lewis et al.. . ......... 
Camera. See Photographic camera. 
Camera stand, W. H. Fuller........ seececesseceees © 404,396 
Car body, J. T. Goodfellow.. eee 404,585 
Car brake, Abbott & Killin secccecccess 404,878 
Car brakes, device for operating, R. A. Kiskadden 404,418 
Car coupling, J. EK. Bull - 404.468 
Car coupling, King & Reed. - 404,717 
Car coupling, 8S. 8. McKeand. « 404,725 
Car coupling, V. Nusly... « 404,552 
Car coupling, I. Stout.... » 404,748 
Car coupling, A. Swenson... « 404,575 
Car door, C. L. Ward - 404,755 
Car dumping apparatus, A. F. Thayer.. « 408,447 
Car for mines, tool, J- Treweek......... « 404,510 
Car heating apparatus, C. A. Marrder.. - 404,492 


- 404,809 
+ 404,197 


404,588 
« 404,406 
- 404,383 


Firearm, breech-loading. 
Firearm, breech-loading, Dicer & Barker.. 
Firearm sight, J. W. Carver. 
Fire escape, G. W. Worden... 
Kireman’s electric wire cutter, Woodhouse & 
FOrSter.........scccceccccesceceeees Seetseeeeevensst 
Fish hook guard,C. W. Teed 
Flood gate, H. A. Wright.. 
Fly trap, J. E. Packard.. . 
Fly trap, A. 8. Schuyler......... 
Folding chair for steamers, etc., C. Fr Batt.. oa 
Fork guard, R. B. B. Claytom....... ..sessseseeseeee 
Freight elevating and transporting apparatus, W. 
Hi. Russell........ cc ccseece ceeeeeccceeccesees dees 
Fruit stoning machine, Briggs & Leach. ee 
Fuel saving device, A. C. Greenlee... ........s.005 
Furnace. See Boiler furnace. Calcining fur- 
nace. Warm air furnace. 
Furnace grate, self-feeding, L. Hopcraft.......... 
Galvanic battery, W. Frishmutch.......... os se 
Gas, apparatus for manufacturing, W. Clark...... 
Gas, apparatus for the manufacture of, J. F. 


Car roof, G. A. Roberts......... Serie 5 « 404,735 MPOTAYA. 20... .scccccccscccccecececneeteseeseessecees 404,750 
Car starter, G@. Schmidt.. . 404,563 | Gas. apparatns for the manufacture of fuel and 
Cars, apparatus for shifting, R. Ramsay............ 404,656 illuminating, Harrison & Egner...............+ -. 404,404 
Cars, coupler for air brake mechanism on railway, .|@as burner, device for automatically operating 

Aw J. Wigner..........ceeeeeee ceneeee PRO 404,760 the stop cock of a, C. M. Rider.... ........++-++ 404,733 


Cars, mechanism for extinguishing the lights in 

railway, I. N. Tillson........... 
Cars, motive mechanism for railway, H. F. & G. 

BS SDAW 856 ccsceiiceiss ese sees ccsceceeeeeas «eee 404,441 
Card clothing thereto, device for holding eylin- 

ders while attaching, I. E. Comins...... 
Card grinding roller, J. 8. Dronsfield. 


Gas generator, compound hydrocarbon, R. Fer- 


Gas washer, J. De Brouwer 
Gate. See Flood gate. Railway gate. 
Gate, W. C. Hooker 
Gate, J. Walker........... 

Generator. See Gas generator. 


Steam gene- 


Card or ticket case, A. Allen....... rator: . 
Card, playing, R. F. Foster... Governor, steam valve, F. B. Pettengill...... o eee. 404,796 
Carding engines, machine for securing clothing Grain binder, O. 0. Storle ............. eee e cece eens 404,508 
to, E. Ashworth..... es seielagestes sulesereanee: .-. 404,587 | Grain binding machine, F. Harper.................+ 404,479 
Carding or other machines, cylinder for, G. O. Grain cleaning machine, J. F. Wilson..... « 404,456 
WICKETS. 0.26 wee cece eee eee Grain, heating and steaming, W. H. Smith.. 404,571 


Carriage, M. Haughey...... 
Carriage top, J. T. Noonen 
Carrier. See Hay carrier. 
Cart, T. Hardy..... seeee 
Cart, road, M. Barnes.. 
Cartridge belt, A. J. Blix oe 
Cartridge crimping tool, F. Wichelhaus..... 
Case. See Bottle case. Card or ticket case. 

Casting core for, G. H. Bennett.. 
Casting steel ingots, E. L. Clark. 
Centerboard, steering, J. H. Hunt....... 
Chain fastener, H. B, Kelfey.... ........ 


Grain press, W. Preston... .... 
Grate attachment, J. J. Mitche 
Grate bar, G. M. Knight 
Grate for ranges, stoves, or furnaces, 8. J. Buse 
BADE 2... ce cceccccesccreetecccscccsscccce eee 
Grinding machine, R. Conrader. . 
Grinding machine, C.'H. Henderson 
Grinding mill runner, J. C. Dell e 
Grindstone and mechanism for the same, H. ‘A. 
: Axtell.... ceeseeee 404,670 
Guard. See Fish hook guard. Fork guard. Rail- 
way guard." 


Straw carrier. 


eeeqenee 
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Hair curling device, C. A. G. Ptanne ........ exceess 404,501 
Hair curling implement, B. L. Toquet. 
Hammer, A. l. De Vol.... .. saiaieeeeieisiedivle 
Hammock and canopy support, combined, J. Gif- 


Harrow, pulverizing, C. La Dow. 
Hat forming machine, G. Yule 
Hat holder and packing frame, W. M. Levy. 
Hat wire machine, B. McCusker. . 
Hatchway, self-closing, F. J. Gridley.. 
Hatchway, self-closing, E. J..Herman. 
Hay eap. W. R. Thatcher es 
Hay carrier, J. Farrell..........cccceccoees seeeceoees 
Heater. See Feed water heater. Water heater. 
Heating.device, steam, H. A. Kroeschell 
Hinge, spring, J. R. Payson, Jr... ......66 ce ceeeees 
Holder. . See Cigar holder. Hat holder. Necktie 
holder.. Rein holder. Sash holder. Ticket 
and stamp holder. Vessel holder. 
Hook. See Checkrein hook. 
Hose coupling, Pearce’ &@*Merrill............0..006+ ‘ 
Hotel room register, C. H. Greenleaf............... 404,398 
Huller. See Seed huller. 
Hydraulic cylinder for controlling steam cylin- 
Gers, C. F. EIMeS............. ccecessececeeee eoeee 
Hydraulic elevator, self-regulating, W. E. Nicker- 


Hydraulic engine, C. E. Foster.. 
Hydrocarbon burner, A. L. Shore... 
Hydrocarbon burner, W. Snee.... 
In¢uhator, W.. Knopff. 

Indicator. .See Station indicator. 
Induction coil, J. F. Kelly. 
Ingot mould, E. I.. Clark 
Inkstands, etc., self-closing cover for, I. W. Hey- 


404,539 
. J. Eames.... 404,473 
Tron or steel, determining the temper of, C. A. Cas- 


Iron direct. from its ores, reducing. 


POTSSOD... co. cceccceccccecccccecscetecoc ces CAPES 404,600 
Jack. See Lifting jack. 
Joint. See Rail joint. Railway rail joint. 
Key seats, machine for cutting, T. W. Broomell... 404,679 


Ladders, adjustable attachment and extension for 

fire, J. W. Tully........ccccecscceceeccccseeseeeees 404,511 
Tamp.and toilet case, combined, KF. Maehr. oo. 404,421 
Lamp bracket, piano, W. A. Smith................66 
Lamp burner, Argand, P. J. Foulon 
Lamp shade, H, Hohenstein 
Lamps, filament for incandescent electric, T. D. 

Bottom 


404,474 


Lantern, portable electric, W. Frishmuth «+ 404,698 
Lantern, tubular, R. Hermance....... « 404,538 
Latch, gate, P. Dyer ....... t - 404,391 


Lens, aplanatic, H. L. H. Schroder.. 
Lifing jack, Shaffer & Bairstow 
Light. See Submarine search light. 

Liquors, apparatus for purifying and aging, 8, G. 


Cabell oasis cscs ccscieactieciea sce eces seve bsceteey 404,682 
Lock. See Combination lock. Door lock. Nut 

lock. 
Lock, A. 8. Boice...... dedeatunestioessaubee Soadeecsuate 404,516 
Locomotive cab seat, G. W. Stone, Jr. ere 
Loom picker, E. 8. Grinnell...........s0ccesee08 vee 404,475 


T.oom shuttle binder, 8. J. Noiseux... .... ........ 
Loom shuttle box mechanism, J. Mathieson. 
Loom stop mechanism, E. Herzig....... 
Mandrel, expansible, P. H. Griffin.. 
Map exhibitor, W. A. Taylor...... 
Mash machine, R. Garich 
Measuring vessel, T. 8. Cockcroft. 
Medicine, cough sirup, Maxwell & Meddaugh..... 404,422 
Metal, apparatus for mixing molten pig, W. R. 
DODO. oescsesceccsatseceseeresceeestaene s+» 40L415 
Metal, mixing molten pig, W. R. Jones ~ 404,414 
Metallic wheel, F. H. Ensign ~ 404,611 
Meter. See Electric meter. Rotary meter. 
Mould. See Ingot. mould. Vault light mould. 
Motor. See Electric motor. Spring motor. Water 
current motor. 
Motor for operating swinging devices, C. J. B. 
Gaume............... oo 
Mower, H. Lindestrom.. 3 404,549 
Mower attachment, lawn, F. A. Deland..... 404 690, 404,691 
Napkin holder table attachment, J. M. Hinds...... 404,410 
Necktie fastener, J. Reidl ~ 404,436 
Necktie holder, G. A. Huewe.. . 404,411 
Nut lock, G. P. Fuller « 404,530 


- 404,613 


Oil burner, G. 8. Paine « 404,428 
Oil from oil wells, device for ejecting, W. Geiser.. 404,397 
Oiling wheels, device for, F. W. Harris ~ 404,481 
Ornamental vessel or article, T. B. Gibson. - 404,785 
Oven, baker’s, J. H. Meier..............00006 - 404,041 
Overflow trap, water seal, E. J. Whitlock..... ~ 404,759 
Packing for metallic boxes, H. R. Gillingham..... 
Packing for piston rods, J. P. Murray............5- 404,493 
Pan. See Baking and roasting pan. 
Paper, dampening “apparatus for rolls of, W. 
Scott. 
Paper, machine for “making ‘perforations. in, 's. 
Wheeler é 
Paper, making perforations in, 8. Wheeler 
Paper package, toilet, O. H. Hicks... 
Papeterie, A. Bubler.... ........ cecceseeeeees 
Paring squashes, machine for, F. L. Webster...... 
Pens or pencils, spring holder or clasp for, F. J. 
W. Fischer . 
Percolator, T. Boyce : 
Petroleum or similar substances, apparatus for 
burning, Guignard & Schweizer ................+ 404,389 
Photographer’s retouching machine, Girvin & 


- 404,505 


Photographic camera shutter, R. E. M. Bain...... 
Photographic plates, rack for washing and drying, 
W. 8. Cullen 
Piano action, 8. Hansing. 
Pin. See Double pointed pin. 
Pipe coupling, C. F. Murrel... . 
Pipe coupling, steam, F. Hanson. 
Pipe wrench, E. S. Boynton... * 
Pipe wrench, C. L. Dunham.. , . 404,761 
Pipe wrench, J. T. Hawkins......... ....ccsceeeeeee 404,619 
Planing and surfacing machines, feed roller for, 
Ly P. HOt 20... cccccccccccccceccnsenccceceecee sees 
Planing machine, wood, F. J. Plummer............ 
Plow, ditching, R. H. Nogar.......... 
Plow, sulky, J. A. Garber.... .. 
Plow, swivel, Gale & Tremblay. 


++ 404,413 
- 404,786 
« 404,770 


«404,476 
. 404,531 


Plow. wheel, G. Kimball............. ...ese0e- aeeee 404,716 
Pocket books or-other articles, frame for, L. Mes- 
BOP Ss ces cecccecesccspesvensces cdesdeacess.s « 404,721 


“i. 404.758 
404,483 
~ 404,610 


Pocket or note book, E. Weissbrod.. 
Polishing compound, G. W. Hastings.. 
Portable chair, L. Engebretsen. 
Post. See Fence post. 

Postal cards, machine for packaging, W. H. Bunce 

CED. 05 oo5 eis ceeds te edeves Ssamclacessieoeste 
Pot. See Coffee pot. 
Pot and. protector for seedlings, etc., combined, 


« 404,773 


Protector. See Tree protector. 
Pulp, etc., from fibrous plants, machine for scrap- 
ing the, R. G. Ward 2 
Pump, stock, G. W. Schroeder. a 
Pumping rig, well, C. C. Stover - 404,744 
Punching machine, hydraulic, C. C. Klinik et ‘at. « 404,683 
Quicksand, apparatus for raising, H. Stoltze, Sr... 404,741 
Radiator loops, machine for assembling, H. H. 
Taylor.. + 404.746 
Rail joint, D. R. ‘Atkinson. . 404.764 
Railway, electric, W. Cannell. «+ 404,469 
Railway, electric, L. Daft....... ....cccceeececeesees 404,687 
Railway gate, A. J. McDonald.............ceeeeeeeee 404,724 
Railway grip, cable. J. H. Pendleton et al.. . - 404,499 
Railway grip, cable, C. Tiers et al......... 
Railway guard, automatic, J. V. Reams.. 
Railway rail fastener, C. Netter.. 
Railway rail joint, E. P. Jervey. 
Railway signal, A. J. Wisner.. 
Railway signals and points, working an 
locking, Hill & O’Donnell 
Railway track, J. Haish 404,401 
Railways, drip pan for elevated, E. A. Trapp...... 404,751 
Railways, endless belt for grips for cable, J. H. 
Pendleton €€ Al. ....... cc cece cccccceceeeseneeeeeeee 
Railways, guide pulley for cable, Pendleton & 


Railways, means for operating trains upon cable, 
Pendleton & Bryson, Jr..........6-.cee ceeeeeeee 
Railways, track moistening apparatus for electric, 
E. D. Priest 
Range, G. H. Phillips....... 
Ratchet drill, H. Brinkmann. 
Razor, F. Ascheuer 
Reciprocating machinery, mechanism for cushion- 
ing traversing beds of. H. P. Feister.. 
Reel. See Bolting reel. 
Register. See Hotel room register. 
Regulator. See Boiler feed regulator. Electric 
machine regulator. Electric machine or motor 
regulator. Electzic motor regulator. Pressure 
regulator. 
Rein holder, W. F. Turman... 
Ring. See Curtain ring. 
Ring dies, making, lk’. Ecaubert....... sa sea tlea dees 404,562 
Rods, machine for manufacturing cylindrical, H. 


Roller. See Card grinding roller. 
Roller for leveling snow and roads, I. B. Babcock. 404,671 
Rotary meter, P. Ball.. » 404.374 
Rotary steam engine, H. L. Phelps «» 404,557 
Rubber boot, E. F. Bickford........ ~~» 404,674 
Rubber boot or shoe, J. lu. Joyce. +» 404,416 
Ruler, Brown & Payette.............sceseeee «404,593 
Saddle, harness, Aschenbach & Theobald. - 404,669 
Sash fastener, R. J. Buchanan.... ...... « 404,467 
Sash holder, Hammarlund & Larson. 405,537 
Sash lift, W. A. Williamson........ - 404,666 
Saw, hand power, J. M. Vaughn.. - 404,753 
Saw swaging machine, T. B. Hite.. «+ 404,623 
Saws, apparatus for straightening, D. Simonds.... 404,738 
Saws, cleaner for cotton gin, J. C. Godwin. -» 404,616 
Scraper, road, G. N. Miller.... «- 404,793 
Scraper, road, O. BE. Moats «» 404,794 
Scraping machine, road, M. G. Bunnell........ eeeee 404,774 
Screen. See Window screen. 

Seat. See Locomotive cab seat. 

Seed huller, cotton, Fee & Zerbe....... ..cceceeceee 
Separator. See Slime separator. 
Sewing machine cover, N. R. Van Horn 


Sewing machine, shoe, J. Treharn....... .... 
Sewing machines, cutting mechanism for putton- 
hole, Ostrom & Boynton...... leis Sies ate os wats wos eee 404,427 


Sewing machines, shuttle and race mechanism 
for, F. D. Parker 
Shackle, James & Goodenough... 


Shirt, B. Galland......... 
Signal. See Railway signal. 
Skate roller, C. J. Kintner...............cee0ee Foren 404,547 


Slate cleaner, J. M. McFarland 404,795 
Sled. L. P. Pickett.... ......... 404,432 
Slime separator, P. H. Dunagan. 404,521 


Smoke consumer, J. C. Butler.. 
Smoker’s set, W. S. Whiting.... 
Spinning spindle support, J. Duffy 
Spring. See Buggy top spring. Vehicle spring. 
Spring motor, R. Faries 
Stamp | canceler, B, Summers.. 


404,775 
404,665 


for, T. J. Holmes... 

Stand, See Camera stand. 
Station indicator, V. I. Cunningham 
Steam engine, A. H. F. Straub 
Steam generator, J. A. Eno.... 
Steam generator, W. Snee .... 
Steel direct from ore, 

MCCarty.......eeeeeee besos oe 
Steering apparatus, A.C. Dunn............ 
Stereotying, matrix for, Schreiner & Schott 
Stilt, H. Temple 
Stools or chairs, spring back for, W. P. 
Stopper. See Bottle stopper. 

Stove and utensils, portable cvoking, A. S. Tom- 

KiNS ..........0ecceeeee saseecseeee bees Scan «+. 404,578 
Stove or range attachment, C. B. Tefft.. - 404,748 
Stovepipe anchor and flue cleaner, L. H. Oldfield. 404,553 
Stoves, automatic extinguisher for car, Levoy & 

Dag welll sees ciscivescecn coe osFaectcaecevenees eeeee 404,420 
Stoves, safety oil can attachment for vapor, H. 

Ruppel.. 
Straw carrier, @. Akerson. 
Straw cutter, W. C. Bayless 
Street surfaces, guide bar for lining up the curves 

of, J. M. Mack ai ++ 404,491 
Stuffing box, L. C. 8. Frick. : 
Submarine search light, A. lL. Dutton... 

Switch points, mechanism for operating, J. M. 

SWOM 5 isso cece anes ions esa cedaeeeseseedesieeeee 
Switch stands, lock house for, W. J. McCarthy.... 
Swivel, H. E. Kelley 
Swivel, Sears & Kelley........... 
Syringe, vaginal, Zerse & Yount 
Table, J. M. DaVis..............eeceee 
Tannic extract, purifying, L. Saarbach. 
Teeth, filling, E. C. Taylor 
Teeth, mould for the manufacture ‘of artificial, 


. 404,624 


ames..... 404,628 


- 404,659 
« 404,762 
++. 404,689 
« 404,440 
404,745 


W. BR. Halll......ccccces sc. ceeeeeesescccecaccsesees 404,703 
Telegraph apparatus, E. B. Shafer aig Weare ansiedacaens 404,507 
Telegraph, duplex fire, S, A. Chase. © 404,519 
Telegraph, fire alarm, 8. A. Chase - 404,518 
Telephone support, C. W. Brown. - 404,680 
Telephone transmitter, E. S. Drake.. - 404,471 
Terret with separable shank, E. BE. Hardy « 404,403 


Ticket and stamp holder, A. Williamson.. 
Ticket selling machine, automatic, J. W. Vaughn. 404,450 
Tire, wheel, R. W. Donmoyer we. ce eecees 404,692 
Tongs, roofing, Blum & Listeman............ ..06.- 
Tools to handles, device for securing, Thompson 


& TOrmey..........eeeeeeseeeeserecoens seccceceeeee 404,663 
Trap. See'Fly trap. Overflow trap. — 3 2 
Tree protector, H. L. Webber....... ... oo 404757 


Trimmer. ‘Sée Wick trimmer. 


Trousers stretcher, D. F. McNair.... 
Truck, car, G. E. Blaine.. 
Tubs, etc., cover for butter, H. C. Carter. 
Umbrella exhibitor, Harrington & Carter. 
Umbrella or parasol, F. 8. Evans.... 
Unison device, G. F. Oehmen.. 
Under vest, C. F. North...... 
Valve, Egner & Harrison. 
Valve for air brakes, release, G. A. Boyden. ~ 404,768 
Valve gear, M. I. Welch...............ecceeeeees « 404,453 
Valve gear for compound engines, J. C. H. Stut... 404,509 
Valve, pressure regulating or reducing. E. Andre. 404,586 
Valve. safety, J. M. Colven «- 404,684 
Valve, time, P. G. Hubert... 404,542 
Vault light mould, D. Barker.. - 404,765 
Vehicle, H. Arenberg.... - 404,461 
Vehicle, folding, J.” McBoyle.... - 404,494 
Vehicle spring, 8. H. Raymond.. « 404,560 
Vehicle, two-wheeled, W. Page. - 404,496 
Velocipede, A. Easthope... « 404,693 
Velocipede, H. A. King.. - 404,490 
Vessel holder, J. P. Eustis 


404,597 
494,480 
404,695 
~ 404,496 
404,551 
- 404,892 


Veterinary mouth speculum, C. E. Palmer......... 404,652 
Voltmeter, L. Daft..........scecsesescceeees - 404.470 
Wagon body raiser, W. 8. Bourne vee 404,464 
Warm air furnace, B. F. Reynolds...... ea boo teiv eins 404,561 
Wash basin, P. G. Hubert, 6 

Wash board, I. N. Poe 

Washer. See Gas washer. 


Washing machine, R. Joel 
Washing machine, Z. Randel . 
Water closet, A. Elmendorf... 
Water conveyer, F. ND. Dowd........ 

Water current motor, F.G. Johnson.. 


Water heater, E. N. Gates......... 404,784 
Water heater, S. Spir0............cecccccereseeeces 2. - 404,572 
Water meters, sealing device for,G.S. Follans- 

DOC. oe eeecceseeetecsaee ences e¥eseeset cee 404,395 


Water purifying apparatus, O. 8S. Howes. 
Water reservoir, H. Daue... 
Water wheel, I., Middleton.. 


Weather strip, A. M. Stodard........... 
Water wheel. 


Wheel. See Metallic wheel. 
Wheel, M. C. Root : 
Wheglbarrow, W. E. Kilborn.. 
Whip socket, E. Allen....... 
Wick trimmer, J. L. Sanford 
Windmill, A. J. Corcoran... 
Window, H. Maeurer.... 
Window screen, J. S. White. 
Wire matting, I. Kinney....... 
Wire stretcher, E. Guthridge. ases a 
Wire weaving apparatus, H. Steddom, Jr........ oo 404,444 
Wood, convertible machine for grooving 

sawing, E. F. Barnes 
Woodworking tool, Joslin & Lawrence... 
Wrench. See Pipe wrench. 


Wrench, E. 8. Boynton............ » saeese cccvcccceee 404,769 
Wringer. See Clothes wringer. 

DESIGNS. 
Bottle, W. Baker, Jr.......sccccceceracsscccscosesecces 10,125 


Box, H. F. Whitman «- 19,43 


eee 


Canister, R. Staudinger. ewes 19,141 
Cigar box, W. P. Wilcox 19.144 
Dressing case, T. J. Collins. 19,180 
Fireplace lining, E. L. Calely. 19,127 


Inhaler tube, J. F. Chesebro.... 
Latch case, R. W. E. Christesen 
Lattice or mesh work, F. A. Winslow ios 
Oil cloth, C. T. & V«. Meyer........ eee 
Roofing plate, metallic, L. L. Sagendorph.. 


19,128 
19,129 
19,145 
19,132 to 19,138 

seeceee 19,189 


Segear, T. A. Bell........ 19,126 
Textile fabric, L. Haslam...... 19,181 
Tey cap exploder, O. A. Wheeler 19,142 


Toy money safe, H. Schedler..... . 19,140 


TRADE MARKS. 


Belts or bands, electric, J. E. Hetherington....... 
Bicycles, tricycles, and kindred vehicles, and their 

parts and attachments, Starley Brothers..... ee 16,702 
Biscuits, crackers, wafers, and similar articles, J. 

D. Gilmor & Co.... 
Bitters, C. Pickard... .. 
Butter, I. H. Ballow & Co....... sues ses! 
Cements or compositions for roofing and paving. J. 

B. Hinchman 
Cigars, Buckingham, Swope & Co 
Cigars, M. Lopez & Co.. 
Cigars, F. Suarez & Son..............+ 
Cigars, smoking tobacco, and cigarettes, Pine Nee- 

dle Cigar COMpany........csccsseccceccececcceeers 
Coffee scourers and polishers, Hercules Manufac- 

turing Company seeee 16,691 
Cough mixture, F. M. Jaques. 
Face wash, J. P. McGill... 
Feather pillows, F. E. Little........ 
Flour, wheat, D. & A. Luckenbach 
Game board, 8. T. I’. Sterick 
Ginger, carbonated, White Rock Minéral Springs 

COMPANY.....ceccecsece eeccccescccesccceessceees «++ 16,678 
Gloves, kid, J. Roeckl. 
Glue, J. Herold 
Insect powders and like preparations, W. H. Sayre 16,700 
Knitting cotton, J. T. Morehead & Co.. 16,697 
Mask fasteners, C. H. Dessart. 
Mattresses and springs for the same, spring, B 

Fitch & CO.........00 cecccceccecee ges sovcees Sebel 
Mineral waters, ginger ale, lemonade, tonic drinks, 

and similar liquids, Arcadian Mineral Spring 

COMPADY. ......cceccccecccncsccccecccceceves seeeeeee 16,680 


16,686 


Newspaper, H. Gerard... . 16,687 
Newspaper, J. A. Hart. - 16,662 
Optical goods of all kinds, A. 3 Lloyd. +. 16,665 
Optical instruments, C. F. Prentice. : «+. 16,698 
Paper for ledgers, L. L. Brown Paper Company.... 16,683 
Perfumed articles, such as soap, sachet powders, 

and the like, Ladd & Coffin..............ee... cece 16.664 
Photographs, appliances for taking, C. Spiro....... 16.701 


Pills, R. MacFarland. 
Remedy for piles, C. E. Ashmead.. 
Tea, P. H. Kelly Mercantile Company 
Tobacco for smoking and chewing, plug and cut, 

Thompson, Moore & CO.... .....seseceecssecccece 
Watch movements, American Waltham Wateh 

COMPANY..........cceccceccccccccccccceceesccceces ve» 16,679 
Whisky, M. & K. Gottstein . 16.661 


A printed copy of the specification and drawing of ACC U M U LATO RS 


BWModverfisements. 


Inside Page, each insertion - - - 75 cents a line. 
Back Page, ench insertion - - - $1.00 a line. 


The above are charges per agate line—about eight 
words jer line. This notice shows the width of the line, 
and is setin agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


USEA ADAMANT WALL PLASTER 


It is Hard Dense, and 
Does not check 
. It is impervious 
water, and disease 
It dries in a few 
It can be applied in 
= any kind of weather. It is 
in general use. Licenses 
granted for the mixing, 
using, and selling. Address 


ADAMANT MFG. CO, 


71 E. Genesee Street, 
Syracuse, N. Y. 


qa. Hatfield. 
engravings. Ontinised in SCIENTIFIC AMERICAN SUP- 


PLEMENT 59. Price 10 cents. 
and of all newsdealers. 


Complete Outfits. 


Wood or Metal workers without steam 
power, can successfully compete with 
the ipree shop s, by using our New 
LABOR AVING Machiuery, 
latest and meee improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. | 
Seneca Falis Mfg. Co. 
69 Water Street, Seneca Falls, N. Y. 


ICE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving frait from 
| season to season. The air is kept dry and pure through- 
out the year at atemperature of from 34° to 36°. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 1 16.. 
Price 10 cents. To be had at this office and of all newse’ 

ers. : 


SEBASTIAN, MAY & CO’S# 


Tmproved Screw Cutting 


power Lida FeO 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial. 
Catalogues mailed on application 
165 Ww. 2daSt., Cincinnati, O. 


PHOTOCRAPHS. 


The photographing of Machinery, Bridges, Factories, 
and Iron Work of al] descriptions. 
Go. P. Hatt & SON, 157 


Write for samples. 
ulton Street, New York. 


‘C&CELECTRIC MOTORS 


FROM \@ HORSE POWER UP. FOR 


THESE MOTOR 
} R 


RUN BY ELE 


THE ORG ELECTRIC MOTOR C0 
42-404 GREENWICH ST NewYork 


PNEUMATIC DYNAMITE TORPEDO 


Qun.—An exhaustive account of this new weapon and 
of the experiments made with it; along with a descrip- 
tion and filustration of a proposed dynamite cruiser. 
With6 figures. Contained in SCIENTIFIC AMERICAN SUP-. 

PLEMENT, No. 593. Price 10 cents. To be had at this 
Office and from all newsdealers. 


JusT ouT: 


ALUMINUM - STEEL HACK SAW. 


Frame and 1 doz. blades, $2; Blades per doz. ,8-inch, 
baal RE receipt of price. Hard but not brittle. 
» -,CO., CLEVELAND, 0. 
New catalogue of Engineers’ Specialties. 


NUERCTURERS I 
NAS & WS QS PACKING co 


Ves CONGRESS BUST oe 


BRACKET woons 


a ae 
BRACKET 
PLANBD READY FOR USH 
Send stamp for catalogue. 
HENRY T. BARTLETT, cabinet Woods and Vencers. 


200 LEWIS STREET, NEW YORK. 
THE MICRO-ORGANISMS OF AIR 


and Water. By Percy F..Frankland.—An account ofa 
series Of Observations made to trace the seasonal varia- 
tions in the number of micro-organisms in the air and 
water. With 3 figures of apparatus. Wontained in Scr- 

ENTIFIC AMERICAN SUPPLEMENT, NO. 663. Price 1¢ 
cents. To be had ut this office and from : all newsdealers. 


COMPLETE STEAM Pu 
: ONLY SEVEN DOLLARS : 


DEMAND THIS SUMP 
OF ‘YOUR 
DEALER. 


OR WRITE ; 
FOR Aes 
PATENT 


TOUS 
Van BUZEN’S 


- VAN DUZEN & TIF 


SOLE MAHKERS 
INCINNATI, 


Stored Energy 


for Electric Lighting and ~ 
Street Car Propulsion. 


any patent in the foregoing list will be furnished from | ELECTRICAL ACCUMULATOR COMPANY 


this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 361 Broadway, New York. 


Canadinn Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, 
each. If complicated the cost will be a little more.. For 
full instructions address: Mann & Co,, 361. Broadway, 


New York. Oyaee tevin patents may also beobtainea, ! 


© 1889 SCIENTIFIC AMERICAN, INC. 


at a cost of ¢49 | Com 


No. 44 Broadway, New York City. 


Edco System. 


lete Electric Light and ry’ Plants. Street Cars 
pped for Electric Propulsion. ‘The oldest and most 
experienced Electric Motor Co. in the. world. 


THE ELECTRO DYNAMIC COMPANY, 
Ne. 224 Carter St., Philadelphia, Pa. 


“equi 


JUNE 22, 1889.] 


Srientific American. 


A New Book on Assaying. 


The Newest and Best in the English Language. 
It Leads all others!! 


JUST READY. 


THE ASSAYER’S MANUAL 


Ap Abridged Treatise on the Docimastic Examination 
of Ores and Furnace and other Artificial Products. By 
Bruno Kerl, Professor of the Royal School of Mines; 
Member of the Royal Technical Commission for the In- 
dustries, and of the Imperial Patent Office, Berlin. 
Translated from the German by William T. Brannt, 
Editor of “The Techno-Chemicul Receipt Book,” etc. 
Second American Edition, edited with extensive ad- 
ditions by F. Lynwood Garrison, Member of the. Ameri- 
can Institute of Mining Engineers, Iron Institute, 
Verein Deutscher Eisenhtittenleute, etc. Illustrated b 
8Tengravings. 351 pages 8vo. Cloth, price....... $3.0 

1 By mail, free of postage, to any address in the world. 


ABSTRACT OF CONTENTS—GENERAL DIVISION.— 
I. Mechanical Manipulations. II. Chemical Operations. 
III. Assay Furnaces. IV. Assay Vessels. V. Balances 
and Weights. VI. Tools and [mplements. VII. Assay 
Reagents. SPECIAL Division.—I. Lead. 11. Copper. 
IIL Silver. IV. Gold. V. Platinum. VI. Nickel. i. 
Cobalt. VIIL Zinc. IX. Cadmium. X. Tin. XL. Bis- 
mouth. XII. Mercury. XIil. Antimony, XIV. Arsenic. 
XV. Oranium. XVI. Tungsten. ‘VII. Chromium. 
XVIII. Manganese. XIX. Sulphur. XX. Fuels. Ap- 
pendix. Index. 


Ge A circular of 8 pages quarto, giving the full Table of 
Contents of this Important Book, as well asa new List of 
Leading Books on Metal Mining, Metallurgy, Mineralogy, 
Assaying, Chemical Analysis, etc., sent free to any one im 
any part of the world who will send hs address. 


3 The above or anyof our Books sent by mail, free of 
postage, at the publication price, toany address im the world. 


3 Our New and Revised Catalogue of Practical and 
Sctentific Books, 84 pages, 8vo, and our other Catalogues the. 
whole covered oy branch of Science applied to t Arts, 
sent free a ‘ree of postage to anyone m any part o, 
world whe awill Furnish his Tadress.. : 

HENRY CAREY BAIRD & CO., 


INDUSTRIAT. PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut 8t., Philadelphia, Pa., U.S. A. 


ARCHITECTURAL BOOKS. 


Useful, Beautiful, and Cheap. 


Toany person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans fora church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI- 
TECTS’ AND BUILDERS’ EDITION of the SCIENTIFIC 
AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion aad approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or ‘from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to : 


MUNN & CO., Publishers, . 
361 Broadway, New York. 


307, 


NEW YorRK BELTING AND PACKING Co. 


JoHN H. CHEEVER, Treas. 


RUBBER 


Vuleanite Emery 


South 2d St.; Cineinnati, 161-165 W. Pear! St.: 


Packing, Hose, 


Wheels, Rubber Mats, Matting & Treads 
SALESROOMS :—Philadelphia, 308 Chestnut St.; Boston. 52 Summer St.; Chicago, 151 Lake St.; 


15 PARK ROW, New York. 


OLDEST and LARGEST Manufacturers in the United States of 


VULCANIZED RUBBER FABRICS 


For Mechanical Purposes. 


BELTING, | 


Minneapolis, 28 


Cleveland, 176 Superior St.; San Francisco, 4 & 16 Main St.; Detroit, 


16-4 Woodward Avenue. European Branch, Pickhuben 5 Hamburg (Freihafengebiet), Germany. 


> Tht National Galvani Batt 


4 Unequaled for Door Bells, Telephones, 
iGas Lighting, Burglar Alarms, etc. 
ae Specially adapted for Medicinal use. Plat- 
kg inum Carbon Connection. Perforated Body. 
: [ The only real improvement of a Porous Cup. 
ud VO soaking required. Works instantly. Wiul 
ig last a lifetime. Simple, Clean, Durable. Write 

for ‘circulars and prices. he National 
» Galvanic Battery Co., 247 Main Street, 

Cincinnati, O. 18 Cortlandt Street, New York. 


210 HP. THE MOTOR of 19th Century, 


The Best on manufactured gas and 
the only one that makes its Own 
\ Gas. Can be used Any Place, to do 
|) Any Work, and by any One. 

For circulars, etc., address 


~ Charter Gas Engine Co, 
sx P.O. Box 148, Sterling, Ill. 
- Branch House, 152 Lake St.,Chicago. 


New York Agency, 
W. J. Dougherty, 470 Canal Street. 


Economy, Reliability, 
Slmplieity, Safety. 


ADVICE TO YOUNG MECHANICAL 
Engineers.—Address by Prof. i’erry, to his students at 
the Finsbury Technical College. A paper of great value 
and interest to all working engineers. With one en- 
graving. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, NO. 661. Price 10 cents. To be had at this office 
and from all newsdealers. 


THE RICHARDS OIL ENGINE 


he Safest, Most Economical, and 
Most Convenient Engine. No Boiler, 
no Steam, no Coal, no Ashes, no Danger, 
no Extra Insurance, no Engineer, and 
next to no Attendance. Started instant- 
ly witha match. Speed and fuel com- 
Pletely regulated .by the governor. 
All expense ceases when the engine 
atone BINGHAMTON Y- 
DRAULIC POWER CO., 
sole Manufacturers, 
e Binghamton, N. Y., U.S. A. 


VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 


PROVIDENCE. R. I. 


ty 


THE BROWNIES MAKE PHOTOGRAPHS 


EVEN 
WE MAKE ALL KINDS OF 


PHOTOGRAPHIC OUTFITS FOR AMATEURS, 


Send for our New Illustrated Catalogue and 
copy of Modern Photography. 


ROCHESTER OPTICAL Co., 


18 AQUEDUCT ST., ROCHESTER, N. Y. 


DO YOUR OWN PLATING 


Hither in Gold, Silver, or Nickel, and Electrotyping. 
Complete sets of each, with practical instruction that 
any person may learn the art easily. Send for catalogue 
and price list to THOS. HALL, Mfg. Electrician and 
Optician, 19 Bromfield Street, Boston, Mass. 


Ge * 
igrap 


MIFE SHORT: WRE Wavy G 
Address: The American Writing 


Machine Co., Hartford, Conn; 
New York Office, 237 Broadway, 


SUPERFICIAL TENSION.—A PAPER 
by M. Van der Mensbrugghe, explaining the action of 
the surface tension of liquids upon floating bodies, by 
afew simple experiments, and the action of oi] upon 
waves. With 5 figures. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 662. Price 10 cents. To be 
had at this office and from all newsdealers. 


» Clark’s Noiseless Rubber Truck Wheels 


\ Savefioors. Anti-Friction Casters. 
\ Rubber Furniture Casters, etc. 
Catalogue free. 


Geo. P. Clark, Box 1, Windsor Locks, Ct. 


PPropos for Dredging in Penobscot River, 
Maine, between Bucksport and Winterport. 
UNITED STATES ENGINEER OFFICE. Portland, Muine, 
Jume 4, 1889.—Sealed proposals in triplicate for Dredging 
in Penobscot River, Maine, between Bucksport and 
Winterport, will be received at this office, No. Con- 
grese Street, until 3 P.M. of Tuesday, July 2, 1889, and 
hen opened. Attention is invited to Acts of Congress 
approved February 26, 1885, and February 23, 1887, Vol. 23, 
page 332, and Vol. 24, page 414, Statutes at Large. A 
necessary information furnished by JARED A. SMITH, 
Thevt.-Col. Corps of Engineers, U. S. Army. 


T° Vessel Owners. — ENGINEER OFFICE, U. 8S. 
ARMY, Newport, R. 1., Jume 13, 1889. Vessels equipped’ 
for handling stone will soon be required for the Governe 
ment work at the Harbor of Refuge at Block Island, R. 
I. Owners or parties interested who desire to charter 
such vessels to the United States, or to freight stone by 
the ton, are invited to communicate with this office. 
W. R. LIVERMORE, Major of Engineers. 


Toposnis for Cement.—U, S. ENGINEER OFFIOR, 
2136 Pennsylvania Avenue, N. W., Washington, D.C. 
Jume 8, 1889.—Sealed proposals, in triplicate, will be re- 
cived at this office until 12 M. on Tuesday, June 25, 1889, 
for 1,500 barrels, more or less, of hydraulic Portland 
cement. Preference will be giv} cement of domes. 
tic manufacture, conditions o ality and price being 
equal. Kor specifications and all information, apply to 
PETER C. HAINS, Lieut.-Col. of Engineers. 


@euled Bids will be received until July 1, 
1889, for putting in Water Works in Wilmington, 
Ohio. Address ED. HUGHES, Corporation Clerk. 


Barnes’ Patent Foot Power Machinery, 


Workers oF Woop or METAL, 


without steam power, by using outfits of these Machines, 
can bid lower, and save more money from x 
theirjobs, than by any other meansfor doing | 
their work. Also for 


Industrial Schools or Home Training. 
With them boys can acquire practical jour- 
neymen’s trades before they ‘‘go for them- 
selves.” Price-List Catalogue Free. : 


W.F. & JOHN BARNESCO., : 
No..1999..-Buby St., Rockford, ll. * x 


STEAM REGULATING SPECIALTIES 


Made by usare guaranteed and used by all the car heat~ 
ing companies, raijroads, etc. 
MASON REGULATOR CO., Boston, 


Shepard’s New $60 Screw-Cutting Foot Lathe © 


Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateursor Artisans. 
Address H. L. SHEPARD, 

AGENT 


q 
134 East 2d Street 
Cincinnati, Ohio. 


USEFUL BOOKS. 


Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, ofall classes, need good books in the line of 
theirrespective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalague of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed ~ 
tothem. Address, : : or 
MUNN & CO., 361 Broadway, New York. 


PULLEYS, Sassy Sent create? 


Mass. 


Gap Lathe, 8125. 


WORKING 


NS DEVELOPED. Send for Model Circular. 


SEAMLESS TUBES.—DESCRIPTION 
of the various processes of manufacture; with 44 figures 
illustrative of the apparatus used. Contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT No. 638. _ Price 10 cents. 
To be had at this office and from all newsdealers. 


_———, 


GRADERS. 


ae 


Railroad Builder, 
Wagon Road Grader, 
Wagon Loader, an 
Ditching Machine. 
It will place in an em-~ 
bankment 1000 cubic 
yards of earth in 10 
hours at a cost of | 
136 to 2c. per ya. 7 


\ 
> 
a 
MANFTR 


HE 
ARGEST 
* LINE OF 


91 & 92 WATER STREET, 
Pittsburgh, Pa., 
Manufacturers of everything needed for 
ARTESIAN W2iHuiLLs 


for either Gas, Oil, Water, or Mineral 
Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, etc. 
Illustrated eatalogue, price 
lists and discount sheets 
on reauest. 


rts 
MARINE SIGNALS. — DESCRIPTION 
of various types of foghorns, sirens, buoys, lightships, 
and other forms of marine signals. With figures. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 666. -Price 10 cents. To be had at this office and 


from all newsdealers. 


‘Wells, Oil and Gas Wells, frilled 
lepth, mm 
oaleo ufacture 


mani 

and furnish ev. required 
to drill and complete same. Port- 
hier Horse Power and Mounted 
team Drilling Machines for 
600 ft. Send 6centsfor illustrated 
catalogue. Pierce Artesian 
and O 


il is iy Co. 
+s * ow York,’ 


ERFECT’~_ 5 apER 


h Patent File, for erving hewspapers, Mag. 
Dee pamphlets, hus bee recently improved and 
price reduced. Subscribers to the SCIENTIFIC AMERI- 
CAN and ‘SCIENTIFIC AMERICAN SUPPLEMENT can be 


INN R TSS 


supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board rides; inscription 
“SCIENTIFIC AMERICAN” in giit: Necessary for 


every.one who wishes to preserve the paper. Address 
MUNN & CO..Pablishers SOIENTIFIC AMERICAN. 


Jones Bros. E o., Cin'tl, 0. 


FARREL FOUNDRY and MA 


COPELAND & BACON, Agents, 


ROCK BREAKERS AND ORE CRUSHERS 


We manufacture and supply ut short notice and lowest rates, Stone and Ore Crusers, con- 
taining the invention described in Letters Patent issued to B03) 

gether with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted 
May 11th and July 20th, 1880, to Mr. S.L. Marsden. All Crushers supplied by us are con- 
structed under the superintendence of Mr. Marsden, why, for the past twenty 
eonnected with the manufacture of Blake Crushers in this country and Englan: 


li W. Blake, June 45, 1858, to- 


years, has been 


HINE CO., Manufacturers, ANSONIA, CONN. 
NEW YORK and PHILADELP£IIA. 


TO BUSINESS MEN. 


The value of the SCIENTIFIC AMERICAN a8 an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A_ business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent influence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in waco you decide 1t is 
for your interest to advertise. Thisis frequently done, 
for the reason taat tne agent gets a larger commission 
from the papers having a smull circulation thanis allow- 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of first column of this Page, or ad- 


dress 
MUNN & CO., Publish 
361 Broadway, New York. 


ATCHMAKER 


Send to American Watch Tool Co., 
Waltham, Mass., for price listof Whitcomb 
Lathes and for the new Webster-Whitcomb. 


ELECTRICAL WELDING.—DESCRIP- 


tion of_a method of welding by clectricity devised by 
Mr. N. Von _Benardos, of St. Petersburg. ith 38 illus- 
trations. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 635. Price 10cents. To be had at this 
office and from ail newsdealers. ‘ 


yi CARY & MOEN CO.Z 
, Sc Se Bink 


MODERN CAVALRY ON THE FIELD 


An interesting his- 


EEL WIR 


v.22. ST. 


ENTIFIC AMERICAN SUPPLEMENT, 
y cents. To be had atthis office and from all news- 
ealers. 


> TI(HT&SLACK BARREL Ma 
| “TIGH 2A SPECIALT “i CHINERY 


JOHN GREENWOOD &CO. 
ROCHESTER N.Y. 


BOFORS CAST STEEL GUN— BY 
Capt. O. E. Michaelis. U.8.A.—The production of guns 
rom unforged open hearth steel by the casting process. 

‘he excellent quality of the guns produced, and their 
freedom from blow holes. A plea for cast steel ord- 
nance. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 663. Price 10 cents. To be had at this 


office and from all newsdealers. 
BARREL, KEG, 
Hogshead, 
AND 


STAVE MACHINERY. 


Over 50 varieties manu- 


ae & factured by 
as E. & B, HOLMES, 
Chamfering, Howeling, and Croring. 


BUFFALO, N. Y. 


NEW CATALOCURP 


——or— 
VALUABLE PAPERS 


Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
free of charge to any address. : 
MUNN & CO. 361 Brondway, New York. 


THE SUN MOTOR —A DESCRIPTION 


by John Ericsson, of the nature and arrangement of 
the refiecting mirrors adopted py him for increasing the 
intensity of the solar heat utilized for propelling the 

iston of the sun motor. With 2 figures. Contained in 
Sores TrEI0 AMERICAN {'\F PPLEMENT, NO. 663. 
Price 10 cents. To be had at this office and from al 
newsdealers. 


HE PENNA. DIAMOND DRILL & MF6. CO. 
BIRDSBORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 


Mae AS,.A.. MERING 
YYOOL 


venting escape of warmth and 
the deadening of same. Sample 
FREE. estern Mineral 
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